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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a promoter, which 
permits efficiently producing proteins such as phospholipase 
D, a vector using the same, a recombinant microorganism, 
and a method for producing the proteins. 
SOLUTION: The first objective promoter is a base sequence 
derived from a DNA of Streptoverticillium cinnamoneum, is 
linked to the upstream side of a base sequence of protein 
for producing a protein, and has an activity of improving the 
ability of producing the above protein. The second objective 
vector is a vector using the promoter. The third objective 
recombinant microorganism and the fourth objective method 
for producing the protein are provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The promotor characterized by being the base sequence of the DNA origin of 
Streptoverticillium thinner MONIUMU, being combined with the upstream of the base sequence for 
protein for protein production, and having the improvement activity of the above-mentioned protein 
productivity. 

[Claim 2] The promotor characterized by for 1 or some base sequences consisting of deletion and a 
base sequence permuted or added in the above-mentioned base sequence, being combined with the 
upstream of the base sequence for protein for protein production, and having the improvement 
activity of the above-mentioned protein productivity or it has a base sequence from the base 
number 38 in the array table of the array number 1 to the base number 1407. 
[Claim 3] The vector characterized by having the base sequence for protein for protein production 
in the downstream of a promotor according to claim 1 or 2 and the above-mentioned promotor. 
[Claim 4] The base sequence for protein is a vector according to claim 3 characterized by being an 
object for generation of HOSUFO lipase D. 

[Claim 5] The base sequence for protein is a vector according to claim 4 characterized by being the 
thing of the DNA origin of Streptoverticillium thinner MONIUMU. 

[Claim 6] The base sequence for protein is a vector according to claim 5 characterized by being the 
base sequence which 1 or some base sequences equipped with deletion and the protein productivity 
permuted or added in the base sequence or the above-mentioned base sequence from the base 
number 1512 in the array table of the array number 1 to the base number 3030. 
[Claim 7] A vector given in claim 3 thru/or any of 6 they are. [ which is characterized by having the 
palindromic sequence for suspending a translation of protein to the downstream of the base 
sequence for protein ] 

[Claim 8] A palindromic sequence is a vector according to claim 7 characterized by being the base 
sequence equipped with the function in which 1 or some base sequences suspend deletion and the 
translation of protein permuted or added in the base sequence or the above-mentioned base 
sequence from the base number 3031 in the array table of the array number 1 to the base number 
3213. 

[Claim 9] The recombination microorganism characterized by incorporating claim 3 thru/or which 
vector of 8 in a host. 

[Claim 10] A host is a recombination microorganism according to claim 9 characterized by being an 
Actinomyces. 

[Claim 11] A host is a recombination microorganism according to claim 10 characterized by being a 
streptomyces Ribi dance. 

[Claim 12] The manufacture approach of the protein characterized by cultivating a recombination 
microorganism given in any [ claim 9 thru/or ] of 1 1 they are in culture medium, and producing the 
protein based on the base sequence for protein. 
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[Claim 13] The manufacture approach of the protein according to claim 12 characterized by adding a 
glucose to culture medium. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach incorporating the 
promotor and the vector using it which can produce efficiently the protein of enzymes, such as 
HOSUFO lipase D (it is called PLD phospholipase D and the following), and the above-mentioned 
vector of protein rearrange and according to the above-mentioned recombination microorganism to 
a microorganism and a list. 
[0002] 

[Description of the Prior Art] Since PLD has high ester exchange reaction activity, the application 
to various kinds of useful phospholipid composition reactions is possible for it, and in order to 
extend the application range, cheap-ization by industrialization, i.e., mass production method, of PLD 
is expected. 

[0003] From such usefulness of PLD, screening of the microorganism which carries out extensive 
secretory production of the PLD has been performed extensively. It is known as a result of the 
screening that only an Actinomyces group will carry out secretory production of a lot of PLD at 
present. 

[0004] Also in these Actinomyceses group, as for Streptoverticillium thinner MONIUMU (IF012852) 
(it is written as Stv.cinnamoneum (IF012852) Streptoverticillium cinnamoneum and the following), it 
turns out in this time that it is the highest strain of secretion PLD activity (Nakajima et al., 
Biotechnol.Bioeng., Vol.44, and 1193-1198 (1994)). 

[0005] The above-mentioned IFO number is a catalog number of the microorganism which can come 
to hand at a foundation fermentation lab (whereabouts, Osaka-shi) which is the domestic deposition 
engine of a microorganism. In addition, about Streptoverticillium, it may be classified into a 
streptomyces (Streptomyces) on a classification. 

[0006] Moreover, although to change various medium compositions and culture conditions and to 
maximize the manifestation active mass of PLD about Stv.cinnamoneum of a wild strain 
conventionally using the culture medium which uses a meat extract as the base was tried, the 
manifestation activity was 2000 units / liter (it is hereafter written as U/L) extent at the maximum. 
With this specification, it is L in a unit. Unless it refuses especially, 1000 cm3 shall be shown. 
[0007] Moreover, there is little twist contamination protein with easy purification of obtained PLD. 
By the case where a TSB culture medium is used, the manifestation active mass of PLD in 
Stv.cinnamoneum of a wild strain was still lower, and remained in 1500 U/L extent. 
[0008] 

[Problem(s) to be Solved by the Invention] However, PLD by which the content rate of PLD 
secreted in a culture medium was obtained from the still low thing took time in refining PLD from a 
culture medium, in the above-mentioned former, when the production cost of PLD became high, it 
became expensive, and the problem that the applicable range of PLD is restricted is produced. 
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[0009] 

[Means for Solving the Problem] The promotor (promoter) of this invention is the base sequence of 
the DNA origin of Streptoverticillium thinner MONIUMU, in order to solve the above technical 
problem, and PLD etc. is a base sequence for protein for protein production (mat peptide). It is 
characterized by being combined with the upstream and having the improvement activity of the 
above-mentioned protein productivity. 

[0010] Or it has a base sequence from the base number 38 in the array table of the array number 1 
to the base number 1407 as the above-mentioned promotor, 1 or some base sequences consist of 
deletion and a base sequence permuted or added in the above-mentioned base sequence, it is 
combined with the upstream of the base sequence for protein for protein production, and you may 
have the improvement activity of the above-mentioned protein productivity. 
[0011] According to the above-mentioned configuration, the productivity of protein, such as PLD, 
can be raised by having the above-mentioned base sequence of the DNA origin of 
Streptoverticillium thinner MONIUMU. 

[0012] The vector of this invention is characterized by having the base sequence for protein for 
protein production in the downstream of the above-mentioned promotor and the above-mentioned 
promotor, in order to solve the above technical problem. 

[0013] By the above-mentioned vector, the base sequence for protein may be an object for 
production of PLD, and may be the thing of the DNA origin of Streptoverticillium thinner MONIUMU. 
[0014] Furthermore, in the base sequence or the above-mentioned base sequence from the base 
number [ in / in the above-mentioned base sequence for protein / the array table of the array 
number 1 ] 1512 to the base number 3030, 1 or some base sequences may be deletion and a base 
sequence equipped with protein productivity permuted or added. 

[0015] According to the above-mentioned configuration, it becomes possible by having the above- 
mentioned promotor to raise the protein productivity by the base sequences for protein for [ of 
HOSUFO lipase D ] generation of the DNA origin of for example, Streptoverticillium thinner 
MONIUMU etc. 

[0016] In the above-mentioned vector, it is desirable to have the palindromic sequence (terminator) 
for suspending a translation of protein to the downstream of the base sequence for protein. 
According to the above-mentioned configuration, the productivity of protein, such as PLD, can be 
raised. 

[0017] The recombination microorganism of this invention is characterized by incorporating which 
the above-mentioned vector in a host, in order to solve the aforementioned technical problem. By 
the above-mentioned recombination microorganism, a host may be an Actinomyces and may be a 
streptomyces Ribi dance. 

[0018] By the incorporated promotor, it is improving, and the productivity of the protein which met 
the base sequence for protein included in the vector by the above-mentioned recombination 
microorganism is efficient, and can produce the above-mentioned protein in a culture medium at a 
high grade. 

[0019] The manufacture approach of the protein of this invention is characterized by cultivating a 
recombination microorganism given in above any they are in culture medium, and producing the 
protein based on the base sequence for protein, in order to solve the aforementioned technical 
problem. It is desirable to add a glucose to culture medium by the above-mentioned manufacture 
approach. 

[0020] According to the above-mentioned approach, by incorporating the above-mentioned 
promotor into the vector, it is efficient, and protein, such as PLD, can be secreted and produced in 
a high grade in a culture medium. 
[0021] 

[Embodiment of the Invention] It will be as follows if the gestalt of operation of this invention is 
explained based on drawing 1 thru/or drawing 10 . 
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[0022] (1) From an Actinomyces the DNA (for PLD generation) extract from the extract 
Actinomyces of DNA (genome) Treated the genetic manipulation technique about an Actinomyces. 
"Genetic Manupulation of Streptomyces" (Hopwood, DA, Bibb, M.J., Chater, KF., Kieser, T., Bruton, 
C.J., Kieser, H.M., Lydiate, and D.J. — ) Smith, CP., Ward, and J.M., and Schremph and H. (1985) 
"Genetic Manupulation of Streptomyces : it carried out according to a Laboratory Manual" and an 
approach given in the John InnesFoundation and Norwich. 

[0023] The Actinomyces (Stv.cinnamoneum (IF012852)) was sterilized. 100 mL The temperature of 
30 degrees C performed shaking culture for 48 hours in the TORIPUTIKUSOI broth culture medium 
(it is called Tryptic Soy Broth, the following, and a TSB culture medium). The stainless steel coil of 
the magnitude whose diameters are about two to three cm was added into the culture medium at 
the time of this shaking culture. This controlled formation of the flocks-like fungus body under 
shaking culture. 

[0024] Above TSB As a culture medium, they are pancreatic digest of casein 17.0 g/L, papaic digest 
of soybean meal 3.0 g/L, dextrose 2.5 g/L, sodium chloride 5.0 g/L, and dipotassium phosphate 2.5 
g/L Included Difco The shrine thing was used. In this specification, sterilization is annihilating the 
microorganism contained in solutions, such as a culture medium, by putting for 20 minutes by 121 ** 
under saturated steam. 

[0025] The harvest of the obtained fungus body was carried out after culture termination, and it 
washed 3 times in TEbuffer (what sterilized 10 mM Tris-HCI (pH 8.0) and 1 mM EDTA with the 
autoclave). In order to suspend a fungus body in TEbuffer of 5 mL after washing and to promote a 
bacteriolysis, they are a lysozyme and an AKUROMO peptidase, respectively 2 mg/mL and 4 mg/mL 
It was kept warm until the viscosity of a liquid became high at 30 degrees C in addition so that it 
might become (for about 30 minutes). 

[0026] Then, they are pronase, EDTA, and SDS to a bacteriolysis solution. In addition, it was further 
kept warm at 37 degrees C for 2 hours. The chromosome DNA of an Actinomyces used with a 
phenol chloroform-extraction method and polyethylene glycerol settling was taken out from the 
bacteriolysis solution with the glass rod after incubation termination. At the end, it is RNase to the 
taken-out chromosome DNA. It processed and the extract operation of Chromosome DNA (genome) 
was ended. On these specifications, it is called a pld gene about the gene about generation of PLD. 
[0027] Next, the decision of the DNA array of pld gene promoterregion and a valine DOROMU field 
is explained. 

[0028] It is a restriction enzyme Sau three A1 about the chromosome DNA (genome) which the 
**** took out. It is a cloning vector pUC8 about the fragment DNA made to fragment after cutting, 
respectively. The genomic library was built by carrying out ligation and carrying out a transformation 
to Escherichia coli Nova Blue (product made from Novagen). 

[0029] From the result of the amino acid sequence analysis of PLD, since about 25 amino acid 
sequences by the side of an amino acid end were checked, the DNA probe equivalent to the amino 
acid sequence was created, and the pld gene was identified by colony hybridization. Consequently, 
two kinds of fragments DNA which contain a pld gene partially were acquired. 
[0030] One was the fragment DNA including the base sequence and its about 1500 upper bases 
(base) by the side of a PLD amino acid end, and another side was the fragment DNA including the 
base sequence, and its down-stream about 1 000 bases (base) by the side of a PLD carboxyl group 
end. The base sequence of each fragment DNA was analyzed with the Sanger's method, and the 
map (base sequence) of a pld gene was built based on the overlapping base sequence. 
[0031] From all the analyzed base sequences, the thing which are shown in an array table and which 
like and the palindromic sequence which has the function to make the downstream of a pld gene end 
a protein translation physically exist was checked. 

[0032] Moreover, it describes above so that it may mention later. In the upstream of the pld gene 
from the high secretion manifestation active mass of PLD in the Actinomyces incorporating a pld 
gene, since it was assumed that a powerful manifestation promotor array existed, the field of the 
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base sequence of the upstream the about 1000 bases (base) which analysis ended was set up with 
promoterregion. The above-mentioned promoterregion is from the base number 38 in the array table 
of the array number 1 to the base number 1407. 

[0033] (2) pUC702-promoter-pld For [ which has the construction pld manifestation cassette of a 
plasmid ] Actinomyceses It is an array table to [ drawing 1 which prepared the pld secretion 
expression vector (pUC702-promoter-pld) in the following procedures thru/or drawing 3 , and a list 
Reference] a pld manifestation cassette — the promoterregion (a promotor and ribosome joint site) 
of the upstream of a pld gene, and a pld gene (it consists of a signal sequence (sig peptide) and a 
mature pld gene (mat peptide)) — and — It has the palindromic sequence of the downstream of a 
pld gene. 

[0034] The above-mentioned ribosome joint site is from the base number 1396 in the array table of 
the array number 1 to the base number 1403. The above-mentioned signal sequence is from the 
base number 1408 in the array table of the array number 1 to the base number 1509. The above- 
mentioned mature pld gene is a part corresponding to the PLD array after the secretion which does 
not include a signal sequence, and is from the base number 1510 in the array table of the array 
number 1 to the base number 3030. The above-mentioned palindromic sequence is from the base 
number 3031 in the array table of the array number 1 to the base number 3213. 
[0035] Moreover, the amino acid number -1 shows a signal sequence from the amino acid number - 
34 in the array table of the array number 2. The amino acid number 505 shows the amino acid 
sequence of PLD from the amino acid number 1 in the array table of the array number 2. 
[0036] Setting to construction of a plasmid, genetic manipulation is Molecular cloning fundamentally. 
It carried out according to law. Moreover, a restriction enzyme is New England Biolabs. The DNA 
ligation kit ver2 (TAKARA SHUZO make) was used for ligation for the shrine thing. 
[0037] The procedure of plasmid construction is shown in drawing 1 thru/or drawing 3 . first, the 
Actinomyces Stv.cinnamoneum origin (IF0 12852) shown in drawing 1 pld gene promoterregion and a 
pld gene — and — It consists of a palindromic sequence of the pld gene downstream, a pld 
manifestation cassette — PCR (Polymerase Chain (amplification) Reaction) It amplified by law. 
Generally, since GC content is high, an Actinomyces is promoterregion. It halved to the pld gene- 
palindromic sequence and PCR magnification was performed. 

[0038] The primer was designed so that TTG (leucine) which is the initiation codon which is in a 
signal sequence part then might be set to ATG (methionine). As PCR magnification conditions, it is 
30 cycle ****** about this magnification as 15 seconds, 30 seconds, and 7 minutes at 94 degrees 
C, 60 degrees C, and 68 degrees C in the temperature and time amount of thermal denaturation, 
annealing, and an expanding reaction, respectively. 

[0039] The chromosome of Stv.cinnamoneum was used as a template. In order to use KOD-plus- 
DNA-Polymerase (Toyobo make) and to gather the magnification effectiveness of PCR 
magnification, GC-Melt (Clonetech shrine make) was added to magnification at the system of 
reaction so that it might become 10% of final concentration. 
[0040] As a primer, for magnification of promoterregion 5 '- 
GGGTACCACGTCATGGCGGGTCTCTCTCGTCCG-3' and (S-PLD-38-Kpn I) 5 - 
TCTGCATGCTGCATCCTTAAACGAAGTAACGATTCCGCG-3' (AS-Pro-Sph I) it is used — for 
magnification of a pld gene-palindromic sequence 5 

ACAGCATGCTCCGCCACCGGCTCCGCCGTTTACACCGCT-3' and (S-Sig-Sph I) 5- 
GGTAAGCTTGGTACCATTTCCTCGCTGGTCGGTTCGGGGCCAGCGCAT-3 , (AS-Hin dill and Kpn 
1-3213) were used. 

[0041] The fragmentation of the promoterregion amplified by the PCR method is Escherichia coli 
after carrying out ligation to pUC18 which cut with the restriction enzyme Kpn I and the restriction 
enzyme Sph I, and was cut with the same enzyme. A transformation is carried out to Nova Blue and 
it is plasmid pUC18-promoter. It obtained. 

[0042] On the other hand, the fragmentation of a pld gene-palindromic sequence is restriction 
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enzymes Sph I and Hin dill. It is Escherichia coli after carrying out ligation to pUC19 which cut to 
the site and was cut with the same enzyme. The transformation was carried out to Nova Blue and 
plasmid pUC19-pld was obtained. 

[0043] Plasmid pUC18-promoter And the gene sequence of plasmid pUC19-pld was checked by the 
DNA sequencer (PE-biosystem gene analyzer 310). 

[0044] Next, as shown in drawing 2 , they are a pUC19-pld plasmid to the restriction enzymes Sph I 
and Hin dill. The fragmentation of a pld gene-palindromic sequence is started and, similarly they are 
restriction enzymes Sph I and Hin dill. Cut pUC18-promoter It is Escherichia coli after carrying out 
ligation. A transformation is carried out to Nova Blue and it consists of a promoterregion-pld gene- 
palindromic sequence. Plasmid pUC18-promoter-pld which has a pld manifestation cassette It 
obtained. 

[0045] On the other hand, as shown in drawing 3 , it is a shuttle vector pUC702. It prepared. 
pUC702 The vector pUC19 for Escherichia coli, and vector pIJ702 for Actinomyceses It is what was 
combined to Sac I and a Kpn I site, and prepared according to the approach of a publication to the 
following reports (report name: Molnar et al., J.Ferment.Bioeng., 72, and 368-372 (1991)). 
[0046] Then, pUC18-promoter-pld From a plasmid The above-mentioned shuttle vector pUC702 
which started the fragmentation containing a pld manifestation cassette with the restriction enzyme 
Kpn I, and was similarly cut with the restriction enzyme Kpn I It is Escherichia coli after carrying out 
ligation. A transformation is carried out to Nova Blue and it is plasmid pUC702-promoter-pld. It 
obtained. This plasmid pl)C702-promoter-pld About whether the manifestation cassette was 
inserted in the right sense, it checked by the DNA sequencer. 

[0047] (3) The Actinomyces (Stv.cinnamoneum) origin without promoterregion of the construction 
above of a pUC702-mature pld plasmid (IF012852) Considering a pld gene expression vector as an 
example of a comparison, it is a shuttle vector pUC702. It used, and as shown in drawing 3 thru/or 
drawing 5 , it built. 

[0048] First, the pld gene was made to amplify by two steps of PCR methods, as shown in drawing 
4 . As conditions for First PCR, the temperature and time amount of thermal denaturation, 
annealing, and an expanding reaction are made into 45 seconds, 45 seconds, and 4 minutes at 98 
degrees C, 52 degrees C, and 72 degrees C, respectively, and it is 25 cycle ****** about this 
magnification. The chromosome of Stv.cinnamoneum was used as a template. Using Pyrobest-DNA- 
polymerase (TAKARA SHUZO make), GC-Melt (Clonetech shrine make) was added to magnification 
at the system of reaction so that it might become 1 0% of final concentration. 
[0049] As a primer for magnification, 5 -CCCGGGAGCTGATAGCTTCTCCGCGTTGATCTTCC- 
3' (Genome-S) and 5HDCATGATTACGAATTCCCGGGGATCTTGGT-3' (Genome2-AS) was used. 
The product after First PCR was used for the conditions of Second PCR as a template, and 5 
TCGGAATTCGAGGTACCATGCTCCGCCACCGGCTCCGC-3' (Eco-Kpn-Sig-FW-PLD) and 5'- 
GCAGGTACCCCCCCTTGGCCGCGATTCCCG-3' (Kpn-Palind-RV-PLD) was used for them as a 
primer for magnification. The other magnification conditions are the same as that of First PCR. 
[0050] Then, it is Escherichia coli after carrying out ligation to pUC19 which cut the amplified 
fragmentation (a signal sequence-mature pld gene-palindromic sequence is included) with the 
restriction enzyme Kpn I, and was cut with the same enzyme, as shown in drawing 5 after PCR. The 
transformation was carried out to Nova Blue and plasmid pUC19-pld was obtained. This plasmid The 
array of a pld gene was checked in the DNA sequencer. 

[0051] pUC19-pld The plasmid was cut by Kpn I and the fragmentation (fragment DNA) containing a 
signal sequence-mature pld gene-palindromic sequence was collected. Shuttle vector pUC702 which 
was cut with the same enzyme and which is shown in drawing 3 It is Escherichia coli after carrying 
out ligation. By carrying out a transformation to Nova Blue, it is plasmid pUC702-pld. It obtained. 
This pUC702-pld Plasmid About whether the pld gene part was inserted in the right sense, it 
checked by the DNA sequencer. 

[0052] (4) The transformation which the protoplast preparation Actinomyces protoplast of an 
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Actinomyces prepares and mentions later was performed according to the publication of 
"GeneticManupulation of Streptomyces" mentioned above, as an Actinomyces — a streptomyces 
Ribi dance (1326 shares of Streptomyces lividans), the following, and S.lividans — outlining — it was 
used. S. 5 ml_ which sterilized lividans Inoculation was carried out to the TSB culture medium, and 
seed culture was performed for two - three days at 30 degrees C. 

[0053] To then, a Sakaguchi flask 150 mL The YEME culture medium and the above-mentioned 
stainless steel coil were put in, inoculation of the seed culture liquid 1mL was carried out, and main 
culture was performed at 30 degrees C for 36 hours to 40 hours. The above-mentioned YEME 
culture medium is Difco yeast extract 3 g/L, Difco bacto-peptone 5 g/L, Difco malt extract 3 g/L, . 
glucose 10 g/L, and sucrose 340 g/L MgCI2.6H20(2.5M) 2 mL/L after containing and sterilizing with 
an autoclave Addition and glycine(20%) 25 mL/L It contains. 

[0054] The culture medium which contains the cultivated fungus body after culture termination (S. 
before the coloring matter of lividans becomes red) was taken out, and 3000 rpm and centrifugal 
actuation for 10 minutes were performed to the above-mentioned culture medium. It is 50 mL about 
the fungus body which remained except for supernatant liquid from the culture medium by which 
centrifugal was carried out. The sucrose solution washed twice 10.3%. 

[0055] To the fungus body after washing, it is 15 mL. The fungus body suspension which added the 
lysozyme (lysozyme) solution (2 mg/mL inLbuffer, filter sterilization) was prepared until it became, 
and the above-mentioned fungus body suspension was kept warm for 30 minutes at 30 degrees C. 
The above-mentioned fungus body suspension was stirred well [ whenever precipitate arises ]. 
[0056] Then, it is 15 mL to the above-mentioned fungus body suspension. It filtered by the cotton 
wool yarn which added Pbuffer, and stirred well, then sterilized the above-mentioned fungus body 
suspension. 3000 rpm and centrifugal actuation for 7 minutes were performed for the filtrate after 
filtration. 

[0057] Pbuffer was added to the fungus body obtained by removing supernatant liquid from the 
filtrate by which centrifugal was carried out. In measurement by the haemacytometer, the amount 
which adds Pbuffer was adjusted so that it might be set to four to 5x109/mL. The fungus body 
protoplast suspension solution prepared such was poured distributively in the sterilization tube, and 
was saved at -70 degrees C. 

[0058] L (Lysis) buffer sucrose(10.3%) 100 mL, TES buffer(5.73 %, pH7.2)10 mL, K2S04 (2.5 %) 1 mL 
and trace element solution 0.2 mL, KH2P04 (0.5%) 1 mL and MgCI2.6H20(2.5M) 0.1 mL, It is a 
lysozyme (product made from NAKARAI) just before use to the solution which added distilled water 
to CaCI2 (2.5M) 1 mL, set to 1 L, and carried out autoclave sterilization 2 mg/mL It adds so that it 
may become. 

[0059] P(protoplast) buffer sucrose 10.3 g, K2S04 0.025 g, MgCI2.6H20 0.202 g, trace element 
solution 0.2 mL It melts with distilled water and is 80 mL As opposed to what carried out and 
carried out autoclave sterilization KH2P04 (0.5%) .1 mL [ finishing / autoclave sterilization / apart 
from this respectively ], CaCI2.2H20(3.68 %) 10 mL and TES buffeKproduct made from NAKARAI, 
and TES what dissolved powder so that it might become 5.73%, and adjusted pH to 7.2)10 mL It . 
adds, respectively. 

[0060] trace element solution dissolves each in distilled water so that it may become ZnCI2 40 
mg/L, FeCI3.6H20 200 mg/L, CuCI2.2H20 10 mg/L, MnCI2.4H20 10 mg/L, Na2B4O7.10H2O 10 
mg/L, and 6(NH4) Mo7024.4H20 10 mg/L. 

[0061] (5) S.lividans which is the Actinomyces formed into the PUROTO pro strike as a 
transformation host of an Actinomyces as mentioned above was used. As mentioned above, the 
frozen object of the prepared suspension solution of the protoplast of S.lividans was thawed quickly, 
and 3000 rpm and centrifugal actuation for 7 minutes were performed at the room temperature. 
Then, plasmid solution given in (2) mentioned above 20 muL next, Tbuffer of 0.5 mL was added and 
pipetting was performed quickly. 

[0062] Tbuffer was added, Pbuffer of 5 mL was added within 3 minutes, and centrifugal actuation 
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(for 3000 rpm and 30 seconds) was performed lightly. Except for supernatant liquid, to the residue 
which precipitated, Pbuffer of 0.5 mL was added, and it applied to homogeneity mostly on the front 
face of every [0.1 mL ] and each R2YE plate, and was kept warm at 30 degrees C. 
[0063] every applied one day - two days after — a R2YE plate — receiving — Tiostreptone (the 
Wako Pure Chem make, 50 mg/mL in DMSO as Stock solution) Final concentration It added so that 
it might become 500microg/mL 0.7% soft agar (product made from NAKARAI) 3 mL every — it 
applied to homogeneity mostly and, similarly was kept warm at 30 degrees C, respectively. This 
completed the transformation (recombination microorganism) of Actinomyces S.lividans which is a 
host. 

[0064] This recombination microorganism is deposited as name:Streptomyceslividans/pUC702-PLD 
(IFO 16465) to Institute for Fermentation, Osaka (Osaka). Moreover, Actinomyces S.lividans 
(recombination microorganism) which operated to the above-mentioned (3) similarly, and carried out 
the transformation to it also about the plasmid solution of a publication was obtained. 
[0065] T(Transformation) buffer 75 mL SEPEG1000 which dissolved 35.8 g PEG 1000 in distilled 
water Solution, sucrose(10.3%) 25 mL, the above-mentioned trace element solution0.2 mL, and 
K2S04 (2.5 %) 1 mL are mixed. What carried out autoclave sterilization is taken 9.3 mL, and CaCI2 
(5M) 0.2 mL [ finishing / autoclave sterilization / separately ] and Tris-maleic acid buffer 0.5 mL are 
added. Above-mentioned Tris-maleic acid buffer Tris buffer of 1 M It is a malic acid (maleic acid) 
about pH of a solution. 8.0 It adjusts. 

[0066] An R2YE plate is an R2YE culture medium. 100 mL It receives and is 2.2 g. Autoclave 
sterilization of Difco Bacto agar is added and carried out. KH2P04 (0.5%) 1 mL [ finishing / 
autoclave sterilization / separately before the agar solidifies ], CaCI2.2H20(5M) 0.4 mL, L-proline 
(20%) 1.5mL, and NaOH(1 N) 0.7 mL are added, and specified quantity impregnation is carried out 
and it considers as an R2YE plate at a petri dish [ finishing / sterilization ]. An R2YE culture medium 
is sucrose 103 g, K2S04 0.25 g, MgCI2.6H20 10.12 g, glucose 10 g, Difco casaminoacids 0.1 g, trace 
element solution 2 mL, Difco yeast extract 5 g, and TES buffer 5.73 g. It dissolves in distilled water 
1 L, and prepares. 

[0067] (6) Recombination S.lividans obtained by the approach to have carried out culture **** of 
the recombination S.lividans (recombination microorganism) was cultivated using the aeration stirring 
mold culture apparatus. First, the above-mentioned Tiostreptone (final concentration 5microg/mL) 
was added. TSB culture medium 5 mL Inoculation was carried out to the put-in test tube from the 
R2YE plate, and it cultivated during the 2nd - the 3rd at 30 degrees C. To furthermore, a Sakaguchi 
flask TSB culture medium 100 mL Tiostreptone (final concentration g/mL of 5micro) is added, and it 
is the seed culture liquid of the above-mentioned test tube. 1 mL Inoculation was carried out and it 
cultivated during the 2nd - the 3rd at 30 degrees C further. . „ 

[0068] As main culture, it is a TSB culture medium to an aeration stirring mold culture apparatus 
(the Able, Inc. make, jar fermenter of 2 L (BMJ-02PI)). 1 L and Tiostreptone (final concentration 
5microg/mL) are added, and it is the seed culture liquid of a Sakaguchi flask. Inoculation of the 50 
mL was carried out. Culture is the culture temperature of 28 degrees C, pH=7.0, DO(dissolved 
oxygen concentration) = 2 ppm, and quantity of airflow. It carried out by setting it as 2 wm and 
controlling. 

[0069] (7) If the choline generated when the activity measurement PC of PLD (it is also called 
phosphatidylcholine and lecithin (Lecithin)) is made to hydrolyze by PLD is made to react to choline 
oxidase, a peroxidase, and a phenol, red quinone coloring matter will be generated. The activity of 
Above PLD was measured by measuring this coloring matter with a spectrophotometer using choline 
esterase B-Test Wako (Wako Pure Chem make). Suppose that the definition of the enzyme activity 
of one unit (U) is separated in the choline of 1 micro mol (mol) in 1 minute. 

[0070] First, a reaction substrate mixed solution is prepared. It is the mixed presentation per tube in 
the above-mentioned reaction substrate mixed solution Tris-HCI (pH=7.4)20 of H20 40microL and 
200 mM muL and 10mM CaCI2 10microL and 1%Triton X-100 10 muL and Lecithin Emulsion 
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10microL of 50 mg/mL It carried out Above Lecithin Emulsion Lecithin 500 mg obtained from the 
egg 1 mL It dissolves in diethylether and is with water. 10 mL is made to carry out ultrasonic 
suspension of what carried out the scalpel rise. 

[0071] By the activity measurement of PLD, it is a PLD enzyme solution. 10 muL It receives and is 
an above-mentioned reaction substrate mixed solution. 90 muL It mixed, stirred well and was made 
to react for 10 minutes at 37 degrees C. EDTA of 0.5 mM was added after the reaction and the 
reaction was stopped. Next, substrate enzyme agent 500 (choline oxidase, a peroxidase, phenol) 
muL In addition, it is kept warm for 5 minutes at 37 degrees C, and is the reaction stop solution 500. 
muL In addition, the reaction was stopped. 

[0072] Next, a calibration curve is created. They are water and the criteria liquid of choline esterase 
B-Test Wako, respectively 150 muL 0 muL and 140 muL 10microL and 130 muL 20microL and 120 
muL 30microL It mixed and those absorbances (wavelength 505 nm) were measured with the 
spectrophotometer, respectively. The calibration curve was created noting that the value of each 
absorbance was equivalent to the PLD activity used as 0 U/L, 500 U/L, 1000 U/L, and 1500 U/L. 
The PLD activity in a sample was determined using this calibration curve. 
[0073] (8) Electrophoresis method (SDS-PAGE) 

In order to check the secretion manifestation of PLD, SDS-PAGE electrophoresis was performed 
using 12.5% of separation gel. It sets to electrophoresis and is a culture-medium sample. 20 muL It 
used. Dyeing of gel was performed using coloring matter (Coomassie Brilliant Blue). The above- 
mentioned electrophoresis was performed in reference (Garfin et al., Methods Enzymol.182, and 
425-441 (1990)) based on the approach of a publication. 

[0074] (9) The purification of PLD by which secretory production was carried out into the 
purification culture medium of PLD is pH6. The cation exchange resin (Macroprep high S (Bio-Rad 
make etc.)) which can be set performed. Elution was performed by the stepwise elution (0.5 M) or 
the linear concentration gradient method (0-0.5 M) of a sodium chloride. Moreover, the 
effectiveness that heparin affinity chromatography was also equivalent was shown. 
[0075] Artificers are Stv.cinnamoneum (IFO 12852). Origin Cloning of a pld gene was performed and 
the efficient production process using various gene expression systems of PLD rearrange and 
according to a microorganism was found out. 

[0076] First, in before, although this invention persons tried construction of the manifestation 
system using Escherichia coli and yeast (Pichia pastoris) as a manifestation system of PLD using a 
recombination vector, as for the case of Escherichia coli, in the case of 1/20 and yeast, only one 
fourth of manifestation active masses were able to check to Stv.cinnamoneum of a wild strain with 
the highest manifestation activity ability. However, also by each above ****, since the volume of 
PLD as protein itself carried out the extensive check, since it was checked that PLD of the 
Actinomyces origin forms the right spacial configuration of a natural mold, it was considered that the 
manifestation active mass became low by these manifestation systems. 
[0077] Although Yamane and others was also developing the secretory production system in 
Escherichia coli using PLD of the Actinomyces (Streptomyces antibioticus) origin, the manifestation 
active mass was about 3500 U/L extent at the maximum (Iwasaki et al., J.FermentBioeng., 79, and 
417-421 (1995)). Therefore, it was thought that development of the host-vector system of an 
Actinomyces was very important for development of the high secretory production system of 
Actinomyces PLD. 

[0078] then, S.lividans whose this invention persons are kinds of an Actinomyces — a host — 
carrying out — the Stv.cinnamoneum origin the manifestation system (shown in pUC702-pld, 
drawing 3 , or drawing 5 ) incorporating a pld gene — further — The manifestation system (shown in 
pUC702-promoter-pld, drawing 1 , or drawing 3 ) which incorporated promoterregion further was 
built to the pld gene. The transformation of the built class substitute plasmid was carried out to 
S.lividans which is an Actinomyces, respectively, and each S.lividans which carried out 
transformation was cultivated with the test tube. 
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[0079] Consequently, S.lividans/pUC702-pld In the manifestation system, although only the amount 
of manifestations equivalent to Stv.cinnamoneum of a wild strain was able to be checked, by the 
manifestation system (test tube culture 20000 U/L) of S.lividans/pUC702-promoter-pld, the 
remarkable big amount of manifestations (the amount of about 15 times) was able to be checked to 
Stv.cinnamoneum (test tube culture 1300 U/L) of a wild strain. 

[0080] Therefore, the promotor concerning this invention is very powerful in the product from 
fungus body exogenous of protein, such as PLD for which it asks, and it was thought in the 
manifestation of various recombination protein including PLD that he was very effective. 
[0081] Then, examination about optimization of the culture condition of this manifestation system 
S.lividans/pUC702-promoter-pld was performed using the aeration stirring mold cultivation tank. As 
conditions, to the above-mentioned TSB culture medium, it is making initiation addition glucose 
concentration into 0 g/l, 5 g/l, 15 g/l, and 30 g/l, and controlling it into the culture temperature of 
28 degrees C, pH=7.0, and DO(dissolved oxygen concentration) = 2 ppm, respectively, and cultivated, 
respectively. 

[0082] As shown in drawing 6 , when not adding a glucose, the activity of the secretion PLD in a 
culture medium is abbreviation. According to [ although it was 20000 U/L as it is shown in drawing 7 
thru/or drawing 9 ] the increment in the addition of a glucose, a PLD volume increases and is a 
glucose. 30 g/l By adding, it is abbreviation in a culture medium. It turns out that secretory 
production of the PLD activity of 30000 U/L can be carried out. This PLD activity is about 20 times 
the amount of manifestations of this compared with the PLD activity (the same TSB culture medium 
1500 U/L) of Stv.cinnamoneum of a wild strain, and is about 15 times the amount of manifestations 
of this compared with the PLD activity (it optimizes, although it differs, and a culture medium is 
2000 U/L by the case) of Stv.cinnamoneum of a wild strain. 

[0083] However, it is initiation glucose concentration 30 g/l Even if it exceeded and having been 
enlarged, although cell mass increased, the volume of PLD did not increase. This was considered to 
be based on the effect of the catabolite repression resulting from existence of a superfluous 
glucose. The above-mentioned catabolite repression means that composition of many enzymes is 
checked with metabolite, such as catabolite repression, i.e., a glucose etc. 

[0084] Furthermore, glucose concentration of initiation 15 g/l About the case, by electrophoresis 
(SDS-PAGE), the purity of PLD by which secretory production was carried out into the culture 
medium was checked, as shown in drawing 10 . In CBB coloring matter dyeing, contamination protein 
was hardly seen but PLD was able to check as a single band mostly. 

[0085] It is abbreviation when the quantum of the PLD protein by which secretory production was 
carried out into this culture medium was carried out from the band of SDS— PAGE. It was 75 mg/L. 
It is abbreviation when the activity of PLD is calculated from this quantum value. It became 400 
U/L Before, this invention persons were the activity of the natural mold PLD which performed 
purification from Stv.cinnamoneum, and 468 U/L (Ogino et wl., J.Biochem., 125, and 263-269 (1999)). 
From this, PLD obtained in this invention had the value very near PLD of a natural mold. 
[0086] Therefore, by the manufacture approach of PLD (protein) concerning this invention, PLD in a 
culture medium is high concentration, and it is a high grade, and moreover, since the activity of 
obtained PLD is also very close to PLD of a natural mold, it turns out that all of the trouble in 
various kinds of conventional manifestation systems including Escherichia coli were solvable. 
[0087] Moreover, since the PLD purity by which the manufacture approach of PLD concerning this 
invention is secreted in a culture medium is high, after fungus body removal, with the ion exchange 
chromatography which used one step of ion exchange column, since separation recovery of PLD 
was possible, it could refine Above PLD very quickly and cheaply, and has mitigated the production 
cost of Above PLD. 

[0088] as mentioned above, the PLD manifestation system of the Actinomyces (recombination 
microorganism) origin which included the promotor of the Actinomyces origin which this invention 
persons found out in the vector is very close to a natural mold — high — the fact that activity PLD 
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can be mass-produced with a high grade and a high concentration gestalt in a culture medium (that 
is, outside of a fungus body) shows that it is a very effective PLD manifestation system. 
[0089] Thus, there are few manifestation systems which can carry out secretory production of the 
recombination protein to a high grade into a culture medium conventionally, and the application to 
various kinds of useful protein production other than Above PLD is assumed. That is, the 
manifestation cassette (promotor-signal sequence-palindromic sequence) of the vector (plasmid) 
concerning this invention was assumed to be a very effective thing in the secretory production of 
various useful protein including the secretory production of the useful protein of the various 
Actinomyces origins, such as cholesterol oxidase. 

[0090] Moreover, S.lividans/pUC702-promoter-pld which is the recombination microorganism of this 
invention Like Stv.cinnamoneum (Fukuda et al., Biotechnol.Lett, 18, 951-956 (1996)) Since efficient 
immobilization to a microorganism maintenance particle (BSPs) can be performed, A mass 
production of useful protein including PLD using an immobilized cell is also possible, the productivity 
of useful protein can be raised by leaps and bounds, and cheap-ization of the above-mentioned 
useful protein can be attained. 
[0091] 

[Effect of the Invention] The promotor of this invention is the configuration of being the base 
sequence of the DNA origin of Streptoverticillium thinner MONIUMU, and it being combined with the 
upstream of the base sequence for protein for protein production, and having the improvement 
activity of the above-mentioned protein productivity as mentioned above. 

[0092] The vector of this invention is the configuration of having the base sequence for protein for 
protein production, such as PLD, in the downstream of the above-mentioned promotor and the 
above-mentioned promotor, as mentioned above. 

[0093] The recombination microorganism of this invention is the configuration that the above- 
mentioned vector is incorporated in hosts, such as an Actinomyces, as mentioned above. 
[0094] The manufacture approach of the protein of this invention is an approach of cultivating the 
above-mentioned recombination microorganism in culture medium, and producing the protein based 
on the base sequence for protein as mentioned above. 

[0095] So, by having used the above-mentioned promotor, the above-mentioned configuration and 
an approach can raise the productivity of protein, such as PLD, can carry out [ cheap ]-izing of the 
above-mentioned protein by industrialization, and do the effectiveness that applicability can be 
extended. 
[0096] 

[Layout Table] 

<1 10> Foundation new industry creation research organization TLO hail — Zaidanhoujin 
Shinsangyosouzoukenkyukikou TLO Hyogo <120> Promotor, The vector which has it, and a 
recombination microorganism, In a list, manufacture approach <160> 2 of protein <210> 
1<21 1 >3477<21 2> DNA <213> Streptoverticillium cinnamoneum <400> 1 tgcggggaga cccgggccgc 
ctgcaggccg gtctgtgacg tcatggcggg tctctctcgt 60 ccggtggcgg atgcgtcggt gtacggggct gccgtggccg 
gcacgtcagc gggccggggc 1 20 cgtcgggacg tccgtgagcc ccagctcggc ccgcgccgcg tcgaccatgtccctggcgtg 
1 80 cagcagcccc agttcgccga gcgtgcgacg cagcgcctcc aggtcggcgg ccgtctccgc 240 cgccgcccgg 
cccagccggg cccgggcctt gaccaggccg agcgtggcca gcgcggcgcc 300 ccgcggctcg tccatcgccc ggaactcctc 
cagcgccccg ccgtaggtgg cccgtgcctc 360 ctcgaaccgg ccggcgcgga agaggacgtt gccgcgcatc ttatggttgt 
aggccagcgc 420 gctgaccagc cgcatccggc ggcaggtggc ctcggcctcg gtcagcagct ccagcgcgcg 480 
ggcggtttcg ccccgcagcg agagcacgtc ggctatgccg cgcagggccc aggcgcggcc 540 gcgcgcgtcg tcggcgccac 
cggctatctc cgccgcctcc tcgaacatcg ccagggcggt 600 gtcgtaggag ccggtgttgc ggtgcatctg cgcgatgccc 
tccagcgccc acacggtgtg 660 ccgggcctcg ccccgccgtc tggcctcggc cagcagctgt tcgtgcagct cgccgacggc 
720 ctggtagtcg cccctggatg cggccggtct cggccagacc ggccagggag tagccgcggg 780 ccacgacgtc 
cccgcgcgct cggccagccc ggcggccagg gcgagcaacc gccgggccag 840 ggcgagcgca ccgcgctgcc gggcgagggt 
gccgccgctc cacacggccc aggccatggc 900 gctctcgtca ccggcctgcc gtgccgcccg gtagctcgcc ttccacgcct 
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gttcggcctc 960 ggcgacccgg cccagccgac ggctggcctc cgcgacggcg agcgccgcgt gcgccgactc 1020 
cacgtccgtg ccgtgcagtt gggcccggcg ctgctgctcg acagccttgg ccagcacctc 1 080 ctccagggag gagttgacgg 
acagctcgcc gagcgccccg cggtactcgg gggcgaatgc 1 140 cttgccgtac atgtctgcct ctcttcgtga cggaccggcg 
ggcgggaggc gggcgcgcgc 1 200 cgcccgtccc gtgccgccct gccggtgatc acgaagctat ggcccggacc tatccgctga 
1 260 aatccctctc ggaggcggcc tgccgtacct ctgaggacgg gtggccgaag accgtgtcat 1 320 ccgtgagatg 
tacggctccc gggagctgat agcttctccg cgttgatctt ccgttcgcgg 1 380 aatcgttact tcgtttaagg atgcaca ttg etc 
cgc cac egg etc cgc cgt tta 1434 Leu Leu Arg His Arg Leu Arg Arg Leu - 30 cac cgt ctg acc cgc 
agt gcg gcg gtc teg gee gtc gtc ctg gee gee 1482 His Arg Leu Thr Arg Ser AlaAla Val Ser Ala Val 
Val Leu Ala Ala -25 -20 -15 -10 ctg ccc gc g-gct-ccg-gcc-ttc-gcg agc-agc-ccc-tcg-ccc gee ccg 
cac 1530 Leu Pro Ala Ala Pro Ala Phe Ala Ser Ser-Pro-Ser-Pro-Ala Pro His -5-115 ctg-gac- 
gec-gtg-gag aag gcg ctg cgc gag gtc tea ccg ggg ctg gag 1578 Leu Asp Ala Val Glu Lys Ala Leu Arg 
Glu Val Ser Pro Gly Leu Glu 10 15 20 ggt gac gtc tgg cag cgc acc gac ggc aac aag ctg gac gcctcc 
gee 1626 Gly Asp Val Trp Gin Arg Thr Asp Gly Asn Lys Leu Asp Ala Ser Ala 25 30 35 gcg gac ccc 
tccgac tgg ctg ctg cag acc ccc ggt tgctgg ggc gac 1674 Ala Asp Pro Ser Asp Trp Leu Leu Gin Thr 
Pro Gly Cys Trp Gly Asp 40 45 50 gec gcg tgcaag gag cgt ccc ggc acc gag cgc ctg etc gec aag gtg 
1722 Ala Ala Cys Lys Glu Arg Pro Gly Thr Glu Arg Leu Leu Ala Lys Val 55 60 65 70 acg gag aac ate 
tec aag gec agg cgc acg gtg gac ate tec acg etc 1 770 Thr Glu Asn He Ser Lys Ala Arg Arg Thr Val 
Asp He Ser Thr Leu 75 80 85gcg ccc ttc ccg aac ggt gcg ttc cag gac gcg ata gee gec ggc etc 1818 
Ala Pro Phe Pro Asn Gly Ala Phe Gin Asp Ala He Ala Ala Gly Leu 90 95 100 aag gegteg gtc gcg tec 
ggc aac aag ccg aag gtc cgc gtc ctg gtc 1866 Lys Ala Ser Val Ala Ser Gly Asn Lys Pro Lys Val Arg 
Val Leu Val 1 05 110 115 ggc gee gcg ccg gtc tac cac atg aac gta ctg ccc teg aag tac egg 1914 Gly 
Ala Ala Pro Val Tyr His Met Asn Val Leu Pro Ser Lys Tyr Arg 120 125 130gac gac etc aag gee egg 
etc ggc aag gee gee gac gac ate acg ctg 1962 Asp Asp Leu LysAla Arg Leu Gly Lys Ala Ala Asp Asp 
He Thr Leu 135 140 145 150 aac gtc gegteg atg acg acg teg aag acc age ttc tec tgg aac cac 2010 
Asn Val Ala Ser Met Thr Thr Ser Lys Thr Ser Phe Ser Trp Asn His 155 160 165 tec aag etc etc gtc 
gtg gac ggc gag teg gec gtc acc ggt ggc ate 2058 Ser Lys Leu Leu Val Val-Asp-Gly-Glu-Ser Ala Val 
Thr Gly Gly— He 1 70 1 75 1 80 aac-agc-tgg-aag-gac gac-tac-gtc-gac-acc cag cac ccg gtg acc gac 
2106 Asn Ser Trp Lys Asp Asp Tyr-VahAsp-Thr-GIn His Pro Val Thr Asp 185 190 195gtg gac ctg 
gcg ctg acc ggc ccc gee gcg age tec gee ggc cgc tac 2154 Val Asp Leu AlaLeu Thr Gly Pro Ala Ala 
Ser Ser Ala Gly Arg Tyr 200 205 210 ctg gacacgctc tgg acg tgg acg tgc cag aac aag age aac ate gee 
2202 Leu Asp Thr Leu Trp Thr Trp Thr Cys Gin Asn Lys Ser Asn He Ala 215 220 225 230 agt gtg 
tgg ttc gcg gee teg ggc ggc gac tgc atg gee acg atg gag 2250 Ser Val Trp Phe Ala Ala Ser Gly Gly 
Asp Cys Met Ala Thr Met Glu 235 240 245 aag gac gcg aac ccc agg ccc gee ggg ccc acg ggc aac 
gtc ccc gtg 2298 Lys Asp Ala Asn Pro Arg Pro Ala Gly Pro Thr Gly Asn Val Pro Val 250 255 260 ate 
gec gtg ggc ggc etc ggc gtc ggc ate aag gac tec gac ccc gee 2346 He Ala Val Gly Gly Leu Gly Val 
Gly He Lys Asp Ser Asp Pro Ala 265 270 275 tcgacg ttc cgc ccg cag ctg ccc tec gee ccg gac acc 
aag tgc gtc 2394 Ser Thr Phe Arg Pro Gin Leu Pro Ser Ala Pro Asp Thr Lys Cys Val 280 285 290 - 
gtc ggc ctg ccc gac aag acc aac gee gac cgt gac tac gac acg gtc 2442 Val Gly Leu Pro Asp Lys Thr 
Asn Ala Asp Arg Asp Tyr Asp Thr Val 295 300 305 310 aac ccc gag gag age gec ctg egg gec ctg gtg 
gee age gec gac cgc 2490 Asn Pro Glu GluSer Ala Leu Arg Ala Leu Val Ala Ser Ala Asp Arg 31 5 320 
325 cag ate gtc ate tec cag cag gac ctg aac gee acc tgc ccg ccc ate 2538 Gin He Val He Ser Gin 
Gin Asp Leu Asn Ala Thr Cys Pro Pro He 330 335 340 gec cgc tac gac gtc cgc etc tac gac ate 
ctcgccgcc aag atg gcg 2586 Ala Arg Tyr Asp Val Arg Leu Tyr Asp He Leu Ala Ala Lys Met Ala 345 
350 355 gee ggg gtg aag gtg cgc ate gtc g tc age gac ccc gee aac cgc ggc 2634 Ala Gly Val Lys 
Val-Arg-Ile-Val-Val-Ser Asp Pro Ala Asn Arg-Gly 360 365 370 gcg-gtc-ggc-agc-ggc ggc tac teg 
cag ate aag tec ctg gee gag ate 2682 Ala Val-Gly Ser Gly Gly Tyr Ser Gin He Lys Ser Leu Ala Glu 
He 375 380 385 390 age gac acg etc cgc aac cgt etc gee ctg etc aag ggc ggc gac cag 2730 Ser Asp 
Thr Leu Arg Asn Arg Leu Ala Leu Leu Lys Gly Gly Asp Gin 395 400 405 cag aag gec aag gcg gee atg 
tgc tec acc etc cag ctg ggg acc ttc 2778 Gin Lys Ala Lys Ala Ala Met Cys Ser Thr Leu Gin Leu Gly 
Thr Phe 410 415 420 cgc age tec gcg age gec acg tgg gee gac ggg cac ccc tac gee ctg 2826 Arg 
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Ser Ser Ala Ser Ala Thr Trp Ala Asp Gly His Pro Tyr Ala Leu 425 430 435 cac cac aag ctg gtg gcg 
gtc gac age tec gee ttc tacatc ggc tec 2874 His His Lys Leu Val Ala Val Asp Ser Ser Ala Phe Tyr 
He Gly Ser 440 445 450 aag aac etc tac ccc teg tgg ctg cag gac ttc ggc tac ate gtg gag 2922 Lys 
Asn Leu Tyr Pro Ser Trp Leu Gin Asp Phe Gly Tyr He Val Glu 455 460 465 470 age ccg gag gee gee 
aag cag ctt gag gee aag etc etc gac ccc gag 2970 Ser Pro Glu Ala Ala Lys Gin Leu Glu Ala Lys Leu 
Leu Asp Pro Glu 475 480 485 tgg aag ttc teg cag gag ace gcg acg gtc gac cac gcg egg ggc gtc 3018 
Trp Lys Phe Ser Gin Glu Thr Ala Thr Val Asp His Ala Arg Gly Val 490 495 500 tgc teg etc tga 

gacgactgagcgcccggacg ttccggggcg catgaegggg g 3075 Cys Ser Leu 505 — ccccccgt tegctcatat 

aactaegtte gaatatcggg gaatgatccg ategtcttea 3135 ctccatagtg aaeggattte attccgtgtc getceggatg 
caaccatgcg ctggccccga 3195 accgaccagc gaggaaatct ggagattcaa tggagccatg tgggggaagt gcggtccgcc 
3255 gctggggagc ggcgctgacc gcgtcggccg cggccatcgc ggtcgccctc ccgagcgcga 3315 acgccgaggc 
ggctgccggg ccgccgggaa tcgcggccaa gggggectte ctgctcgaca 3375 gcgacgccaa ccgctccctg tggggcaagg 
cggccgacac ccggcggcag atggccagca 3435 ccaccaagat ccccgggaat tegtaatcat ggtcatagct ga 3477 
<210> 2 <211> 540<212> PRT<213> Streptoverticillium cinnamoneum <400> 2 Leu Leu Arg-His- 
Arg-Leu-Arg-Arg Leu His Arg Leu Thr-Arg-Ser-Ala -30 -25 -20 Ala Val Ser Ala Val Val Leu Ala 
Ala-Leu-Pro-Ala-Ala-Pro-Ala-Phe -15-10-5 Ala Ser Ser Pro Ser Pro Ala Pro His Leu Asp Ala 
Val Glu Lys Ala - 1 1 5 10 Leu Arg Glu Val Ser Pro Gly Leu Glu Gly Asp Val Trp Gin Arg Thr 15 20 
25 Asp Gly Asn Lys Leu Asp Ala Ser Ala Ala Asp Pro Ser Asp Trp Leu 30 35 40 45 LeuGIn Thr Pro 
Gly Cys Trp Gly Asp Ala Ala Cys Lys Glu Arg Pro 50 55 60 Gly Thr Glu Arg Leu Leu Ala Lys Val Thr 
Glu Asn He Ser Lys Ala 65 70 75 Arg Arg Thr ValAsp He Ser Thr Leu Ala Pro PhePro Asn Gly Ala 80 
85 90 Phe Gin Asp Alalle Ala Ala Gly Leu Lys Ala Ser Val Ala Ser Gly 95 1 00 1 05 Asn Lys Pro Lys 
Val Arg Val Leu Val Gly Ala Ala Pro Val Tyr His 1 10 1 15 120 125 Met Asn Val Leu Pro Ser Lys Tyr 
Arg Asp Asp Leu Lys Ala Arg Leu 130 135 140 Gly Lys Ala AlaAspAsp He Thr Leu Asn Val Ala Ser 
Met Thr Thr 1 45 1 50 1 55 Ser Lys Thr Ser Phe Ser Trp Asn His Ser Lys Leu Leu Val Val Asp 1 60 
165 170 Gly Glu Ser Ala Val Thr Gly Gly He Asn Ser Trp Lys Asp Asp Tyr 175 180 185 Val Asp Thr 
Gin His Pro Val Thr Asp Val Asp Leu Ala Leu Thr Gly 190 195 200 205 Pro Ala Ala SerSer Ala Gly 
Arg Tyr Leu Asp Thr Leu Trp Thr Trp 210 215 220 Thr Cys Gin Asn Lys Ser Asn IleAla Ser Val Trp 
Phe Ala Ala Ser 225 230 235 Gly Gly Asp Cys Met Ala Thr Met Glu Lys Asp Ala Asn Pro Arg Pro 
240 245 250 Ala Gly Pro Thr Gly Asn Val Pro Val He Ala Val-Gly-Gly-Leu-Gly 255 260 265 Val Gly 
He Lys Asp Ser Asp Pro Ala-Ser-Thr-Phe-Arg-Pro Gin Leu 270 275 280 285 Pro Ser Ala Pro Asp 
Thr Lys Cys Val-Val-Gly-Leu-Pro-Asp Lys Thr 290 295300 Asn Ala Asp Arg Asp Tyr Asp Thr Val 
Asn Pro Glu Glu Ser Ala Leu 305 310 315 Arg Ala Leu Val Ala Ser Ala Asp Arg Gin He Val He Ser 
Gin Gin 320 325 330 Asp Leu Asn Ala Thr Cys Pro Pro lie Ala Arg Tyr Asp Val Arg Leu 335 340 345 
Tyr Asp He Leu Ala Ala Lys Met Ala Ala Gly Val Lys Val Arg He 350 355 360 365 Val Val Ser Asp 
Pro Ala Asn Arg Gly Ala Val Gly Ser Gly Gly Tyr 370 375 380 Ser Gin He Lys Ser Leu Ala Glu He Ser 
Asp Thr Leu Arg Asn Arg 385 390 395 Leu Ala Leu Leu Lys Gly Gly Asp Gin Gin Lys Ala Lys Ala Ala 
Met 400 405 41 0 Cys Ser Thr Leu Gin Leu Gly Thr Phe Arg Ser Ser Ala Ser Ala Thr 41 5 420 425 
Trp Ala Asp Gly His Pro Tyr Ala Leu His His Lys Leu Val Ala Val 430 435 440 445 Asp Ser Ser Ala 
Phe Tyr He Gly Ser Lys Asn Leu Tyr Pro Ser Trp 450 455 460 Leu Gin Asp Phe Gly Tyr He Val Glu 
Ser Pro Glu Ala Ala Lys Gin 465 470 475 Leu Glu Ala Lys Leu Leu Asp Pro Glu Trp Lys Phe Ser Gin 
Glu Thr 480 485 490 Ala Thr Val Asp His Ala Arg Gly Val Cys Ser Leu 495 500 505 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach incorporating the 
promotor and the vector using it which can produce efficiently the protein of enzymes, such as 
HOSUFO lipase D (it is called PLD phospholipase D and the following), and the above-mentioned 
vector of protein rearrange and according to the above-mentioned recombination microorganism to 
a microorganism and a list. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Since PLD has high ester exchange reaction activity, the application 
to various kinds of useful phospholipid composition reactions is possible for it, and in order to 
extend the application range, cheap-ization by industrialization, i.e., mass production method, of PLD 
is expected. 

[0003] From such usefulness of PLD, screening of the microorganism which carries out extensive 
secretory production of the PLD has been performed extensively. It is known as a result of the 
screening that only an Actinomyces group will carry out secretory production of a lot of PLD at 
present. 

[0004] Also in these Actinomyceses group, as for Streptoverticillium thinner MONIUMU (IF012852) 
(it is written as Stv.cinnamoneum (IF012852) Streptoverticillium cinnamoneum and the following), it 
turns out in this time that it is the highest strain of secretion PLD activity (Nakajima et al., 
Biotechnol.Bioeng., Vol.44, and 1193-1198 (1994)). 

[0005] The above-mentioned IFO number is a catalog number of the microorganism which can come 
to hand at a foundation fermentation lab (whereabouts, Osaka-shi) which is the domestic deposition 
engine of a microorganism. In addition, about Streptoverticillium, it may be classified into a 
streptomyces (Streptomyces) on a classification. 

[0006] Moreover, although to change various medium compositions and culture conditions and to 
maximize the manifestation active mass of PLD about Stv.cinnamoneum of a wild strain 
conventionally using the culture medium which uses a meat extract as the base was tried, the 
manifestation activity was 2000 units / liter (it is hereafter written as U/L) extent at the maximum. 
With this specification, it is L in a unit. Unless it refuses especially, 1000 cm3 shall be shown. 
[0007] Moreover, there is little twist contamination protein with easy purification of obtained PLD. 
By the case where a TSB culture medium is used, the manifestation active mass of PLD in 
Stv.cinnamoneum of a wild strain was still lower, and remained in 1500 U/L extent. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The promotor of this invention is the configuration of being the base 
sequence of the DNA origin of Streptoverticillium thinner MONIUMU, and it being combined with the 
upstream of the base sequence for protein for protein production, and having the improvement 
activity of the above-mentioned protein productivity as mentioned above. 

[0092] The vector of this invention is the configuration of having the base sequence for protein for 
protein production, such as PLD, in the downstream of the above-mentioned promotor and the 
above-mentioned promotor, as mentioned above. 

[0093] The recombination microorganism of this invention is the configuration that the above- 
mentioned vector is incorporated in hosts, such as an Actinomyces, as mentioned above. 
[0094] The manufacture approach of the protein of this invention is an approach of cultivating the 
above-mentioned recombination microorganism in culture medium, and producing the protein based 
on the base sequence for protein as mentioned above. 

[0095] So, by having used the above-mentioned promotor, the above-mentioned configuration and 
an approach can raise the productivity of protein, such as PLD, can carry out [ cheap ]-izing of the 
above-mentioned protein by industrialization, and do the effectiveness that applicability can be 
extended. 
[0096] 

[Layout Table] 

<110> Foundation new industry creation research organization TLO hail — Zaidanhoujin 
Shinsangyosouzoukenkyukikou TLO Hyogo <120> Promotor, The vector which has it, and a 
recombination microorganism, In a list, manufacture approach <160> 2 of protein <210> 
K21 1>3477<212> DNA <213> Streptoverticillium cinnamoneum <400> 1 tgcggggaga cccgggccgc 
ctgcaggccg gtctgtgacg tcatggcggg tctctctcgt 60 ccggtggcgg atgcgtcggt gtacggggct gccgtggccg 
gcacgtcagc gggccggggc 1 20 cgtcgggacg tccgtgagcc ccagctcggc ccgcgccgcg tcgaccatgtccctggcgtg 
1 80 cagcagcccc agttcgccga gcgtgcgacg cagcgcctcc aggtcggcgg ccgtctccgc 240 cgccgcccgg 
cccagccggg cccgggcctt gaccaggccg agcgtggcca gcgcggcgcc 300 ccgcggctcg tccatcgccc ggaactcctc 
cagcgccccg ccgtaggtgg cccgtgcctc 360 ctcgaaccgg ccggcgcgga agaggacgtt gccgcgcatc ttatggttgt 
aggccagcgc 420 gctgaccagc cgcatccggc ggcaggtggc ctcggcctcg gtcagcagct ccagcgcgcg 480 
ggcggtttcg ccccgcagcg agagcacgtc ggctatgccg cgcagggccc aggcgcggcc 540 gcgcgcgtcg tcggcgccac 
cggctatctc cgccgcctcc tcgaacatcg ccagggcggt 600 gtcgtaggag ccggtgttgc ggtgcatctg cgcgatgccc 
tccagcgccc acacggtgtg 660 ccgggcctcg ccccgccgtc tggcctcggc cagcagctgt tcgtgcagct cgccgacggc 
720 ctggtagtcg cccctggatg cggccggtct cggccagacc ggccagggag tagccgcggg 780 ccacgacgtc 
cccgcgcgct cggccagccc ggcggccagg gcgagcaacc gccgggccag 840 ggcgagcgca ccgcgctgcc gggcgagggt 
gccgccgctc cacacggccc aggccatggc 900 gctctcgtca ccggcctgcc gtgccgcccg gtagctcgcc ttccacgcct 
gttcggcctc 960 ggcgacccgg cccagccgac ggctggcctc cgcgacggcg agcgccgcgt gcgccgactc 1020 
cacgtccgtg ccgtgcagtt gggcccggcg ctgctgctcg acagccttgg ccagcacctc 1 080 ctccagggag gagttgacgg 
acagctcgcc gagcgccccg cggtactcgg gggcgaatgc 1 1 40 cttgccgtac atgtctgcct ctcttcgtga cggaccggcg 
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ggcgggaggc gggcgcgcgc 1 200 cgcccgtccc gtgccgccct gccggtgatc acgaagctat ggcccggacc tatccgctga 
1 260 aatccctctc ggaggcggcc tgccgtacct ctgaggacgg gtggccgaag accgtgtcat 1 320 ccgtgagatg 
tacggctccc gggagctgat agcttctccg cgttgatctt ccgttcgcgg 1380 aatcgttact tcgtttaagg atgcaca ttg etc 
cgc cac egg etc cgc cgt tta 1434 Leu Leu Arg His Arg Leu Arg Arg Leu -30 cac-cgt-ctg-acc-cgc 
agt-gcg-gcg-gtc-tcg gee gtc gtc ctg gee gec 1482 His Arg Leu Thr Arg Ser Ala-Ala-Val-Ser-Ala 
Val Val Leu Ala Ala -25 -20 -15 -10 ctg ccc gcg get ccg gee ttc gcg age age ccc teg ccc gee ccg 
cac 1530 Leu Pro Ala Ala Pro Ala Phe Ala Ser Ser Pro Ser Pro Ala Pro His - 5 - 1 1 5 ctg gac gee 
gtg gag aag gcg ctg cgc gag gtc tea ccg ggg ctg gag 1578 Leu Asp Ala Val Glu Lys Ala Leu Arg Glu 
Val Ser Pro Gly Leu Glu 10 15 20 ggtgac gtctgg cag cgc ace gaegge aac aag ctg gac gee tec gee 
1626 Gly Asp Val Trp Gin Arg Thr Asp Gly Asn Lys Leu Asp Ala Ser Ala 25 30 35 geggae ccc tec 
gac tgg ctg ctg cag acc ccc ggt tgc tgg ggc gac 1 674 AlaAsp Pro Ser Asp Trp Leu Leu Gin Thr Pro 
Gly Cys Trp Gly Asp 40 45 50 gee gcg tgcaag gag cgt ccc ggc acc gag cgc ctg etc gee aag gtg 1 722 
Ala Ala Cys Lys Glu Arg Pro Gly Thr Glu Arg Leu Leu Ala Lys Val 55 60 65 70acg gagaac ate tec 
aag gee agg cgc acg gtg gac ate tec acg etc 1770 Thr Glu Asn He Ser Lys Ala Arg Arg Thr Val Asp 
He Ser Thr Leu 75 80 85 gcg ccc ttcccg aac ggt gcg ttc cag gac gcg ata gee gee ggc etc 1 81 8 Ala 
Pro Phe Pro Asn Gly Ala Phe Gin Asp Ala He Ala Ala Gly Leu 90 95 1 00 aag gegteg gtc gcg tec ggc 
aac aag ccg aag gtc cgcgtc ctg gtc 1 866 LysAla Ser Val Ala Ser Gly Asn Lys Pro Lys Val Arg Val 
Leu Val 105 110 115 ggegee gcg ccg gtc tac cac atg aac gta ctgccc teg aag tac egg 1914 Gly Ala 
Ala Pro Val Tyr His Met Asn Val Leu Pro Ser Lys Tyr Arg 120 125 130 gac gac etc aag gee egg etc 
ggc aag gee gee gac gac ate acg ctg 1 962 Asp Asp Leu Lys A la Arg Leu Gly Lys Ala-Ala-Asp-Asp- 
Ile Thr Leu 135 140 145 150 aac gtc gcg teg atg-acg-acg-tcg-aag acc age ttc tec tgg aac cac 2010 
Asn Val Ala Ser Met Thr Thr Ser Lys Thr Ser Phe Ser Trp Asn His 1 55 1 60 1 65 tccaag etc etc gtc 
gtg gac ggc gag teg gee gtc acc ggt ggc ate 2058 Ser Lys Leu Leu Val Val Asp Gly Glu Ser Ala Val 
Thr Gly Gly He 170 175 180 aac age tgg aag gac gac tac gtc gac acc cag cac ccg gtg acc gac 2106 
Asn Ser Trp Lys Asp Asp Tyr Val Asp Thr Gin His Pro Val Thr Asp 185 190 195 gtggac ctg gcg ctg 
acc ggc ccc gee gcg age tec gee ggc cgc tac 2154 Val Asp Leu Ala Leu Thr Gly Pro Ala Ala Ser Ser 
Ala Gly Arg Tyr 200 205 210 ctg gac acg etc tgg acg tgg acg tgc cag aac aag agcaac ate gcc2202 
Leu Asp Thr Leu Trp Thr Trp Thr Cys Gin Asn Lys Ser Asn He Ala 21 5 220 225 230 agt gtg tgg ttc 
gcg gee teg ggc ggc gac tgc atg gee acg atg gag 2250 Ser Val Trp Phe Ala Ala Ser Gly Gly Asp Cys 
Met Ala Thr Met Glu 235 240 245 aag gac gcg aac ccc agg ccc gee ggg ccc acg ggc aac gtc ccc gtg 
2298 Lys Asp Ala Asn Pro Arg Pro Ala Gly Pro Thr Gly Asn Val Pro Val 250 255 260 ate gee gtg 
ggc ggc etc ggc gtc ggc ate aag gac tec gac ccc gee 2346 He Ala Val Gly Gly Leu Gly Val Gly He Lys 
Asp Ser Asp Pro Ala 265 270 275 tcgacg ttc cgc ccg cag ctg ccc tec gee ceggae acc aag tgc gtc 
2394 Ser Thr Phe Arg Pro Gin Leu Pro Ser Ala Pro Asp Thr Lys Cys Val 280 285 290 gtc ggc ctg. 
ccc gac aag acc aac gee gac cgt gac tac gac acg gtc2442 Val Gly Leu Pro Asp Lys Thr Asn Ala Asp 
Arg Asp Tyr Asp Thr Val 295 300 305 310aac ccc gag gag age gee ctg egg gee ctg gtg gee age gee 
gac cgc 2490 Asn Pro Glu Glu Ser Ala Leu Arg Ala Leu Val Ala Ser Ala Asp Arg 315 320 325 cag- 
atc-gtc-atc-tcc cag-cag-gac-ctg-aac gee acc tgc ccg ccc ate 2538 Gin He Val He Ser Gin Gin- 
Asp-Leu-Asn-Ala Thr Cys Pro Pro He 330 335 340 gcccgc tac gac gtc cgc etc tac gac ate etc gee 
gee aag atg gcg 2586 Ala Arg Tyr Asp Val Arg Leu Tyr Asp He Leu Ala Ala Lys Met Ala 345 350 355 
geeggg gtg aag gtg cgc ate gtc gtc age gac ccc gee aac cgc ggc 2634 Ala Gly Val Lys Val Arg He Val 
Val Ser Asp Pro Ala Asn Arg Gly 360 365 370 gcg gtc ggc age ggc ggc tac teg cag ate aag tec ctg 
gee gag atc2682 Ala Val Gly Ser Gly Gly Tyr Ser Gin He Lys Ser Leu Ala Glu He 375 380 385 390 
age gac acg etc cgc aac cgt etc gee ctg etc aag ggc ggc gac cag 2730 Ser Asp Thr Leu Arg Asn 
Arg Leu Ala Leu Leu Lys Gly Gly Asp Gin 395 400 405 cag aag gee aag gcg gee atg tgc tec acc etc 
cag ctg ggg acc ttc 2778 Gin Lys Ala Lys Ala Ala Met Cys Ser Thr Leu Gin Leu Gly Thr Phe 410 
41 5 420 cgc age tec gcg age gee acg tgg gee gac ggg cac ccc tac gee ctg 2826 Arg Ser Ser Ala Ser 
Ala Thr Trp Ala Asp Gly His Pro Tyr Ala Leu 425 430 435 caccac aag ctg gtg gcg gtc gac age tec 
gectte tac ate ggc tec 2874 His His Lys Leu Val Ala Val Asp Ser Ser Ala Phe Tyr He Gly Ser 440 
445 450 aag aac etc tac ccc teg tgg ctg cag gac ttc ggc tac ate gtg gag2922 Lys Asn Leu Tyr Pro 
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Ser Trp Leu Gin Asp Phe Gly Tyr He Val Glu 455 460 465 470agc ccg gag gcc gcc aag cag ctt gag 
gcc aag etc etc gac ccc gag 2970 Ser Pro Glu Ala Ala Lys Gin Leu Glu Ala Lys Leu Leu Asp Pro 
Glu 475 480 485 tgg aag ttc teg cag gag acc gcg acg gtc gac cac gcg egg ggc gtc 3018 Trp Lys Phe 
Ser Gin Glu Thr Ala Thr Val Asp-His-Ala-Arg-Gly Val 490 495 500 tgc-tcg-ctc-tga-gacgactgag 

cgcccggacg ttccggggcg-catgacgggg g 3075 Cys Ser-Leu 505 — ccccccgt-tcgctcatat 

aactacgttc-gaatatcggg gaatgatccg-atcgtcttca 31 35 ctccatagtg aaeggattte attccgtgtc getceggatg 
caaccatgcg ctggccccga3195 accgaccagc gaggaaatct ggagattcaa tggagccatg tgggggaagt gcggtccgcc 
3255 gctggggagc ggcgctgacc gcgtcggccg cggccatcgc ggtcgccctc ccgagcgcga 3315 acgccgaggc 
ggctgccggg ccgccgggaa tcgcggccaa gggggectte ctgctcgaca 3375 gcgacgccaa ccgctccctg tggggcaagg 
cggccgacac ccggcggcag atggccagca 3435 ccaccaagat ccccgggaat tegtaatcat ggtcatagct ga 3477 
<210> 2<211> 540 <212> PRT <213> Streptoverticillium cinnamoneum <400> 2 Leu Leu Arg HisArg 
Leu Arg Arg Leu His Arg Leu Thr Arg Ser Ala -30 - 25 - 20 Ala Val Ser Ala Val Val Leu Ala Ala Leu 
Pro Ala Ala Pro Ala Phe - 15 -10 - 5 Ala Ser Ser Pro Ser Pro Ala Pro His Leu Asp Ala Val Glu Lys 
Ala - 1 1 5 1 0 Leu Arg Glu Val Ser Pro Gly Leu Glu Gly Asp Val Trp Gin Arg Thr 1 5 20 25 Asp Gly 
Asn Lys Leu Asp Ala Ser Ala Ala Asp Pro Ser Asp Trp Leu 30 35 40 45 LeuGIn Thr Pro Gly Cys Trp 
Gly Asp Ala Ala Cys Lys Glu Arg Pro 50 55 60 Gly Thr Glu Arg Leu Leu Ala Lys Val Thr Glu Asn He 
Ser Lys Ala 65 70 75 Arg Arg Thr ValAsp He Ser Thr LeuAla Pro Phe Pro Asn Gly Ala 80 85 90 Phe 
Gin Asp Alalle Ala Ala Gly Leu Lys Ala Ser Val Ala Ser Gly 95 1 00 1 05 Asn Lys Pro Lys Val Arg Val 
Leu Val Gly Ala Ala Pro Val Tyr His 1 1 0 1 1 5 1 20 1 25 Met Asn Val Leu Pro Ser Lys Tyr Arg Asp Asp 
Leu Lys Ala Arg Leu 130 135 140 Gly Lys Ala AlaAspAsp He Thr Leu Asn Val Ala Ser Met Thr Thr 
145 150155 Ser Lys Thr Ser Phe Ser Trp Asn His SerLys Leu Leu-Val-Val-Asp 160 165 170 Gly 
Glu Ser Ala Val Thr Gly Gly Ile-Asn-Ser-Trp-Lys-Asp-Asp-Tyr 1 75 1 80 1 85 Val Asp Thr Gin His 
Pro Val Thr Asp Val Asp Leu Ala Leu Thr Gly 1 90 1 95 200 205 Pro Ala Ala Ser Ser Ala Gly Arg Tyr 
Leu Asp Thr Leu Trp Thr Trp 210 215 220 Thr Cys Gin Asn Lys Ser Asn He Ala Ser Val Trp Phe Ala 
Ala Ser 225 230 235 Gly Gly Asp Cys Met Ala Thr Met Glu Lys Asp Ala Asn Pro Arg Pro 240 245 
250 Ala Gly Pro Thr Gly Asn Val Pro Val He Ala Val Gly Gly Leu Gly 255 260 265 Val Gly He Lys Asp 
Ser Asp Pro Ala Ser Thr Phe Arg Pro Gin Leu 270 275 280 285 Pro Ser Ala Pro Asp Thr Lys Cys 
Val Val Gly Leu Pro Asp Lys Thr 290 295 300 Asn Ala Asp Arg Asp Tyr Asp Thr Val Asn Pro Glu 
Glu Ser Ala Leu 305 310 315 Arg Ala Leu Val Ala Ser Ala Asp Arg Gin He Val He Ser Gin Gin 320 
325 330 Asp Leu Asn Ala Thr Cys Pro Pro He Ala Arg Tyr Asp Val Arg Leu 335 340 345 Tyr Asp He 
Leu Ala Ala Lys Met Ala Ala Gly Val Lys Val Arg He 350 355 360 365 Val Val Ser Asp Pro Ala Asn 
Arg Gly Ala Val Gly Ser Gly Gly Tyr 370 375 380 Ser Gin He Lys Ser Leu Ala Glu He Ser Asp Thr 
Leu Arg Asn Arg 385 390 395 Leu Ala Leu Leu Lys Gly Gly Asp Gin Gin Lys Ala Lys Ala Ala Met 
400 405 410 Cys Ser Thr Leu Gin Leu Gly Thr Phe Arg Ser Ser Ala Ser Ala Thr 415 420 425 Trp 
Ala Asp Gly His Pro Tyr Ala Leu His His Lys Leu Val Ala Val 430 435 440 445 Asp Ser Ser Ala Phe 
Tyr He Gly Ser Lys Asn Leu Tyr Pro Ser Trp 450 455 460 Leu Gin Asp Phe Gly Tyr He Val Glu Ser 
Pro Glu Ala Ala Lys Gin 465 470 475 Leu Glu Ala Lys Leu Leu Asp Pro Glu Trp Lys Phe Ser Gin Glu 
Thr 480 485 490 Ala Thr Val Asp His Ala Arg Gly Val Cys Ser Leu 495 500 505 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, PLD by which the content rate of PLD 
secreted in a culture medium was obtained from the still low thing took time in refining PLD from a 
culture medium, in the above-mentioned former, when the production cost of PLD became high, it 
became expensive, and the problem that the applicable range of PLD is restricted is produced. 
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MEANS 



[Means for Solving the Problem] The promotor (promoter) of this invention is the base sequence of 
the DNA origin of Streptoverticillium thinner MONIUMU, in order to solve the above technical 
problem, and PLD etc. is a base sequence for protein for protein production (mat peptide). It is 
characterized by being combined with the upstream and having the improvement activity of the 
above-mentioned protein productivity. 

[0010] Or it has a base sequence from the base number 38 in the array table of the array number 1 
to the base number 1407 as the above-mentioned promotor, 1 or some base sequences consist of 
deletion and a base sequence permuted or added in the above-mentioned base sequence, it is 
combined with the upstream of the base sequence for protein for protein production, and you may 
have the improvement activity of the above-mentioned protein productivity. 
[001 1] According to the above-mentioned configuration, the productivity of protein, such as PLD, 
can be raised by having the above-mentioned base sequence of the DNA origin of 
Streptoverticillium thinner MONIUMU. 

[0012] The vector of this invention is characterized by having the base sequence for protein for 
protein production in the downstream of the above-mentioned promotor and the above-mentioned 
promotor, in order to solve the above technical problem. 

[0013] By the above-mentioned vector, the base sequence for protein may be an object for 
production of PLD, and may be the thing of the DNA origin of Streptoverticillium thinner MONIUMU. 
[0014] Furthermore, in the base sequence or the above-mentioned base sequence from the base 
number [ in / in the above-mentioned base sequence for protein / the array table of the array 
number 1 ] 1512 to the base number 3030, 1 or some base sequences may be deletion and a base 
sequence equipped with protein productivity permuted or added. 

[0015] According to the above-mentioned configuration, it becomes possible by having the above- 
mentioned promotor to raise the protein productivity by the base sequences for protein for [ of 
HOSUFO lipase D ] generation of the DNA origin of for example, Streptoverticillium thinner 
MONIUMU etc. 

[0016] In the above-mentioned vector, it is desirable to have the palindromic sequence (terminator) 
for suspending a translation of protein to the downstream of the base sequence for protein. 
According to the above-mentioned configuration, the productivity of protein, such as PLD, can be 
raised. 

[0017] The recombination microorganism of this invention is characterized by incorporating which 
the above-mentioned vector in a host, in order to solve the aforementioned technical problem. By 
the above-mentioned recombination microorganism, a host may be an Actinomyces and may be a 
streptomyces Ribi dance. 

[0018] By the incorporated promotor, it is improving, and the productivity of the protein which met 
the base sequence for protein included in the vector by the above-mentioned recombination 
microorganism is efficient, and can produce the above-mentioned protein in a culture medium at a 
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high grade. 

[0019] The manufacture approach of the protein of this invention is characterized by cultivating a 
recombination microorganism given in above any they are in culture medium, and producing the 
protein based on the base sequence for protein, in order to solve the aforementioned technical 
problem. It is desirable to add a glucose to culture medium by the above-mentioned manufacture 
approach. 

[0020] According to the above-mentioned approach, by incorporating the above-mentioned 
promotor into the vector, it is efficient, and protein, such as PLD, can be secreted and produced in 
a high grade in a culture medium. 
[0021] 

[Embodiment of the Invention] It will be as follows if the gestalt of operation of this invention is 
explained based on drawing 1 thru/or drawing 1 0 . 

[0022] (1) From an Actinomyces the DNA (for PLD generation) extract from the extract 
Actinomyces of DNA (genome) Treated the genetic manipulation technique about an Actinomyces. 
"Genetic Manupulation of Streptomyces" (Hopwood, DA, Bibb, M.J., Chater, KF., Kieser, T., Bruton, 
C.J., Kieser, H.M., Lydiate, and D.J. — ) Smith, CP., Ward, and J.M., and Schremph and H. (1985). 
"Genetic Manupulation of Streptomyces : it carried out according to a Laboratory Manual" and an 
approach given in the John InnesFoundation and Norwich. 

[0023] The Actinomyces (Stv.cinnamoneum (IF0 12852)) was sterilized. 100 mL The temperature of 
30 degrees C performed shaking culture for 48 hours in the TORIPUTIKUSOI broth culture medium 
(it is called Tryptic Soy Broth, the following, and a TSB culture medium). The stainless steel coil of 
the magnitude whose diameters are about two to three cm was added into the culture medium at 
the time of this shaking culture. This controlled formation of the flocksHike fungus body under 
shaking culture. 

[0024] Above TSB As a culture medium, they are pancreatic digest of casein 17.0 g/L, papaic digest 
of soybean meal 3.0 g/L, dextrose 2.5 g/L, sodium chloride 5.0 g/L, and dipotassium phosphate 2.5 
g/L. Included Difco The shrine thing was used. In this specification, sterilization is annihilating the 
microorganism contained in solutions, such as a culture medium, by putting for 20 minutes by 121 ** 
under saturated steam. 

[0025] The harvest of the obtained fungus body was carried out after culture termination, and it 
washed 3 times in TEbuffer (what sterilized 10 mM Tris-HCI (pH 8.0) and 1 mM EDTA with the 
autoclave). In order to suspend a fungus body in TEbuffer of 5 mL after washing and to promote a 
bacteriolysis, they are a lysozyme and an AKUROMO peptidase, respectively 2 mg/mL and 4 mg/mL 
It was kept warm until the viscosity of a liquid became high at 30 degrees C in addition so that it 
might become (for about 30 minutes). 

[0026] Then, they are pronase, EDTA, and SDS to a bacteriolysis solution. In addition, it was further 
kept warm at 37 degrees C for 2 hours. The chromosome DNA of an Actinomyces used with a 
phenol chloroform-extraction method and polyethylene glycerol settling was taken out from the 
bacteriolysis solution with the glass rod after incubation termination. At the end, it is RNase to the 
taken-out chromosome DNA. It processed and the extract operation of Chromosome DNA (genome) 
was ended. On these specifications, it is called a pld gene about the gene about generation of PLD. 
[0027] Next, the decision of the DNA array of pld gene promoterregion and a valine DOROMU field 
is explained. 

[0028] It is a restriction enzyme Sau three A1 about the chromosome DNA (genome) which the 
**** took out. It is a cloning vector pUC8 about the fragment DNA made to fragment after cutting, 
respectively. The genomic library was built by carrying out ligation and carrying out a transformation 
to Escherichia coli Nova Blue (product made from Novagen). 

[0029] From the result of the amino acid sequence analysis of PLD, since about 25 amino acid 
sequences by the side of an amino acid end were checked, the DNA probe equivalent to the amino 
acid sequence was created, and the pld gene was identified by colony hybridization. Consequently, 
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two kinds of fragments DNA which contain a pld gene partially were acquired. 

[0030] One was the fragment DNA including the base sequence and its about 1500 upper bases 

(base) by the side of a PLD amino acid end, and another side was the fragment DNA including the 

base sequence, and its down-stream about 1000 bases (base) by the side of a PLD carboxyl group 

end. The base sequence of each fragment DNA was analyzed with the Sanger's method, and the 

map (base sequence) of a pld gene was built based on the overlapping base sequence. 

[0031] From all the analyzed base sequences, the thing which are shown in an array table and which 

like and the palindromic sequence which has the function to make the downstream of a pld gene end 

a protein translation physically exist was checked. 

[0032] Moreover, it describes above so that it may mention later. In the upstream of the pld gene 
from the high secretion manifestation active mass of PLD in the Actinomyces incorporating a pld 
gene, since it was assumed that a powerful manifestation promotor array existed, the field of the 
base sequence of the upstream the about 1000 bases (base) which analysis ended was set up with 
promoterregion. The above-mentioned promoterregion is from the base number 38 in the array table 
of the array number 1 to the base number 1407. 

[0033] (2) pUC702-promoter-pld For [ which has the construction pld manifestation cassette of a 
plasmid ] Actinomyceses It is an array table to [ drawing 1 which prepared the pld secretion 
expression vector (pUC702-promoter-pld) in the following procedures thru/or drawing 3 , and a list 
Reference] a pld manifestation cassette — the promoterregion (a promotor and ribosome joint site) 
of the upstream of a pld gene, and a pld gene (it consists of a signal sequence (sig peptide) and a 
mature pld gene (mat peptide)) — and — It has the palindromic sequence of the downstream of a 
pld gene. 

[0034] The above-mentioned ribosome joint site is from the base number 1396 in the array table of 
the array number 1 to the base number 1403. The above-mentioned signal sequence is from the 
base number 1408 in the array table of the array number 1 to the base number 1509. The above- 
mentioned mature pld gene is a part corresponding to the PLD array after the secretion which does 
not include a signal sequence, and is from the base number 1510 in the array table of the array 
number 1 to the base number 3030. The above-mentioned palindromic sequence is from the base 
number 3031 in the array table of the array number 1 to the base number 3213. 
[0035] Moreover, the amino acid number -1 shows a signal sequence from the amino acid number - 
34 in the array table of the array number 2. The amino acid number 505 shows the amino acid 
sequence of PLD from the amino acid number 1 in the array table of the array number 2. 
[0036] Setting to construction of a plasmid, genetic manipulation is Molecular cloning fundamentally. 
It carried out according to law. Moreover, a restriction enzyme is New England Biolabs. The DNA 
ligation kit ver2 (TAKARA SHUZO make) was used for ligation for the shrine thing. 
[0037] The procedure of plasmid construction is shown in drawing 1 thru/or drawing 3 . first, the 
Actinomyces Stv.cinnamoneum origin (IF012852) shown in drawing 1 pld gene promoterregion and a 
pld gene — and — It consists of a palindromic sequence of the pld gene downstream, a pld 
manifestation cassette — PCR (Polymerase Chain (amplification) Reaction) It amplified by law. 
Generally, since GC content is high, an Actinomyces is promoterregion. It halved to the pld gene- 
palindromic sequence and PCR magnification was performed. 

[0038] The primer was designed so that TTG (leucine) which is the initiation codon which is in a 
signal sequence part then might be set to ATG (methionine). As PCR magnification conditions, it is 
30 cycle ****** about this magnification as 15 seconds, 30 seconds, and 7 minutes at 94 degrees 
C, 60 degrees C, and 68 degrees C in the temperature and time amount of thermal denaturation, 
annealing, and an expanding reaction, respectively. 

[0039] The chromosome of Stv.cinnamoneum was used as a template. In order to use KOD-plus- 
DNA-Polymerase (Toyobo make) and to gather the magnification effectiveness of PCR 
magnification, GC-Melt (Clonetech shrine make) was added to magnification at the system of 
reaction so that it might become 10% of final concentration. 
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[0040] As a primer, for magnification of promoterregion 5 

GGGTACCACGTCATGGCGGGTCTCTCTCGTCCG-3' and (S-PLD-38-Kpn I) 5'- 
TCTGCATGCTGCATCCTTAAACGAAGTAACGATTCCGCG-3' (AS-Pro-Sph I) it is used — for 
magnification of a pld gene-palindromic sequence 5 '- 

ACAGCATGCTCCGCCACCGGCTCCGCCGTTTACACCGCT-3 , and (S-Sig-Sph I) 5- 
GGTAAGCTTGGTACCATTTCCTCGCTGGTCGGTTCGGGGCCAGCGCAT-3' (AS-Hin dill and Kpn 
1-3213) were used. 

[0041] The fragmentation of the promoterregion amplified by the PCR method is Escherichia coli 
after carrying out ligation to pUC18 which cut with the restriction enzyme Kpn I and the restriction 
enzyme Sph I, and was cut with the same enzyme. A transformation is carried out to Nova Blue and 
it is plasmid pUC18-promoter. It obtained. 

[0042] On the other hand, the fragmentation of a pld gene-palindromic sequence is restriction 
enzymes Sph I and Hin dill. It is Escherichia coli after carrying out ligation to pUC19 which cut to 
the site and was cut with the same enzyme. The transformation was carried out to Nova Blue and 
plasmid pUC19-pld was obtained. 

[0043] Plasmid pUC18-promoter And the gene sequence of plasmid pUC19-pld was checked by the 
DNA sequencer (PE-biosystem gene analyzer 310). 

[0044] Next, as shown in drawing 2 , they are a pUC19-pld plasmid to the restriction enzymes Sph I 
and Hin dill. The fragmentation of a pld gene-palindromic sequence is started and, similarly they are 
restriction enzymes Sph I and Hin dill. Cut pUC18-promoter It is Escherichia coli after carrying out 
ligation. A transformation is carried out to Nova Blue and it consists of a promoterregion-pld gene- 
palindromic sequence. Plasmid pUC18-promoter-pld which has a pld manifestation cassette It 
obtained. 

[0045] On the other hand, as shown in drawing 3 , it is a shuttle vector pUC702. It prepared. 
pUC702 The vector pUC19 for Escherichia coli, and vector pIJ702 for Actinomyceses It is what was 
combined to Sac I and a Kpn I site, and prepared according to the approach of a publication to the 
following reports (report name: Molnar et al., J.Ferment.Bioeng., 72, and 368-372 (1991)). 
[0046] Then, pUC18-promoter-pld From a plasmid The above-mentioned shuttle vector pUC702 
which started the fragmentation containing a pld manifestation cassette with the restriction enzyme 
Kpn I, and was similarly cut with the restriction enzyme Kpn I It is Escherichia coli after carrying out 
ligation. A transformation is carried out to Nova Blue and it is plasmid pUC702-promoter-pld. It 
obtained. This plasmid pUC702-promoter-pld About whether the manifestation cassette was 
inserted in the right sense, it checked by the DNA sequencer. 

[0047] (3) The Actinomyces (Stv.cinnamoneum) origin without promoterregion of the construction 
above of a pUC702-mature pld plasmid (IF012852) Considering a pld gene expression vector as an 
example of a comparison, it is a shuttle vector pUC702. It used, and as shown in drawing 3 thru/or 
drawing 5 , it built. ... 

[0048] First, the pld gene was made to amplify by two steps of PCR methods, as shown in drawing 
4 . As conditions for First PCR, the temperature and time amount of thermal denaturation, 
annealing, and an expanding reaction are made into 45 seconds, 45 seconds, and 4 minutes at 98 
degrees C, 52 degrees C, and 72 degrees C, respectively, and it is 25 cycle ****** about this 
magnification. The chromosome of Stv.cinnamoneum was used as a template. Using Pyrobest-DNA- 
polymerase (TAKARA SHUZO make), GC-Melt (Clonetech shrine make) was added to magnification 
at the system of reaction so that it might become 10% of final concentration. 
[0049] As a primer for magnification, 5 -CCCGGGAGCTGATAGCTTCTCCGCGTTGATCTTCC- 
3' (Genome-S) and 5 -CCATGATTACGAATTCCCGGGGATCTTGGT-3' (Genome2-AS) was used. 
The product after First PCR was used for the conditions of Second PCR as a template, and 5 '- 
TCGGAATTCGAGGTACCATGCTCCGCCACCGGCTCCGC-3' (Eco-Kpn-Sig-FW-PLD) and 5- 
GCAGGTACCCCCCCTTGGCCGCGATTCCCG-3' (Kpn-Palind-RV-PLD) was used for them as a 
primer for magnification. The other magnification conditions are the same as that of First PCR. 
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[0050] Then, it is Escherichia coli after carrying out ligation to pUC19 which cut the amplified 
fragmentation (a signal sequence-mature pld gene-palindromic sequence is included) with the 
restriction enzyme Kpn I, and was cut with the same enzyme, as shown in drawing 5 after PCR. The 
transformation was carried out to Nova Blue and plasmid pUC19-pld was obtained. This plasmid The 
array of a pld gene was checked in the DNA sequencer. 

[0051] pUC19-pld The plasmid was cut by Kpn I and the fragmentation (fragment DNA) containing a 
signal sequence-mature pld gene-palindromic sequence was collected. Shuttle vector pUC702 which 
was cut with the same enzyme and which is shown in drawing 3 It is Escherichia coli after carrying 
out ligation. By carrying out a transformation to Nova Blue, it is plasmid pUC702-pld. It obtained. 
This pUC702-pld Plasmid About whether the pld gene part was inserted in the right sense, it 
checked by the DNA sequencer. 

[0052] (4) The transformation which the protoplast preparation Actinomyces protoplast of an 
Actinomyces prepares and mentions later was performed according to the publication of 
"GeneticManupulation of Streptomyces" mentioned above, as an Actinomyces — a streptomyces 
Ribi dance (1326 shares of Streptomyces lividans), the following, and S.lividans — outlining — it was 
used. S. 5 mL which sterilized lividans Inoculation was carried out to the TSB culture medium, and 
seed culture was performed for two - three days at 30 degrees C. 

[0053] To then, a Sakaguchi flask 150 mL The YEME culture medium and the above-mentioned 
stainless steel coil were put in, inoculation of the seed culture liquid 1mL was carried out, and main 
culture was performed at 30 degrees C for 36 hours to 40 hours. The above-mentioned YEME 
culture medium is Difco yeast extract 3 g/L, Difco bacto-peptone 5 g/L, Difco malt extract 3 g/L, 
glucose 10 g/L, and sucrose 340 g/L. MgCI2.6H20(2.5M) 2 mL/L after containing and sterilizing with 
an autoclave Addition and glycine(20%) 25 mL/L It contains. 

[0054] The culture medium which contains the cultivated fungus body after culture termination (S. 
before the coloring matter of lividans becomes red) was taken out, and 3000 rpm and centrifugal 
actuation for 10 minutes were performed to the above-mentioned culture medium. It is 50 mL about 
the fungus body which remained except for supernatant liquid from the culture medium by which 
centrifugal was carried out. The sucrose solution washed twice 10.3%. 

[0055] To the fungus body after washing, it is 15 mL. The fungus body suspension which added the 
lysozyme (lysozyme) solution (2 mg/mL inLbuffer, filter sterilization) was prepared until it became, 
and the above-mentioned fungus body suspension was kept warm for 30 minutes at 30 degrees C. 
The above-mentioned fungus body suspension was stirred well [ whenever precipitate arises ]. 
[0056] Then, it is 15 mL to the above-mentioned fungus body suspension. It filtered by the cotton 
wool yarn which added Pbuffer, and stirred well, then sterilized the above-mentioned fungus body 
suspension. 3000 rpm and centrifugal actuation for 7 minutes were performed for the filtrate after 
filtration. 

[0057] Pbuffer was added to the fungus body obtained by removing supernatant liquid from the 
filtrate by which centrifugal was carried out. In measurement by the haemacytometer, the amount 
which adds Pbuffer was adjusted so that it might b6 set to four to 5x109/mL. The fungus body 
protoplast suspension solution prepared such was poured distributively in the sterilization tube, and. ; 
was saved at -70 degrees C. 

[0058] L (Lysis) buffer sucrose(10.3%) 100 mL, TES buffer(5.73 % pH7.2)10 mL, K2S04 (2.5 X) 1 mL 
and trace element solution 0.2 mL, KH2P04 (0.5%) 1 mL and MgCI2.6H20(2.5M) 0.1 mL, It is a 
lysozyme (product made from NAKARAI) just before use to the solution which added distilled water 
to CaCI2 (2.5M) 1 mL, set to 1 L, and carried out autoclave sterilization 2 mg/mL It adds so that it 
may become. 

[0059] P(protoplast) buffer sucrose 10.3 g, K2S04 0.025 g, MgCI2.6H20 0.202 g, trace element 
solution 0.2 mL It melts with distilled water and is 80 mL. As opposed to what carried out and 
carried out autoclave sterilization KH2P04 (0.5%) 1 mL [ finishing / autoclave sterilization / apart 
from this respectively ], CaCI2.2H20(3.68 %) 10 mL and TES buffeKproduct made from NAKARAI, 
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and TES what dissolved powder so that it might become 5.73%, and adjusted pH to 7.2)10 mL It 
adds, respectively. 

[0060] trace element solution dissolves each in distilled water so that it may become ZnCI2 40 
mg/L, FeCI3.6H20 200 mg/L, CuCI2.2H20 10 mg/L, MnCI2.4H20 10 mg/L, Na2B4O7.10H2O 10 
mg/L, and 6(NH4) Mo7024.4H20 10 mg/L 

[0061] (5) S.lividans which is the Actinomyces formed into the PUROTO pro strike as a 
transformation host of an Actinomyces as mentioned above was used. As mentioned above, the 
frozen object of the prepared suspension solution of the protoplast of S.lividans was thawed quickly, 
and 3000 rpm and centrifugal actuation for 7 minutes were performed at the room temperature. 
Then, plasmid solution given in (2) mentioned above 20 muL next, Tbuffer of 0.5 mL was added and 
pipetting was performed quickly. 

[0062] Tbuffer was added, Pbuffer of 5 mL was added within 3 minutes, and centrifugal actuation 
(for 3000 rpm and 30 seconds) was performed lightly. Except for supernatant liquid, to the residue 
which precipitated, Pbuffer of 0.5 mL was added, and it applied to homogeneity mostly on the front 
face of every [ 0.1 mL ] and each R2YE plate, and was kept warm at 30 degrees C. 
[0063] every applied one day - two days after — a R2YE plate — receiving — Tiostreptone (the 
Wako Pure Chem make, 50 mg/mL in DMSO as Stock solution) Final concentration It added so that 
it might become 500microg/mL. 0.7% soft agar (product made from NAKARAI) 3 mL every — it 
applied to homogeneity mostly and, similarly was kept warm at 30 degrees C, respectively. This 
completed the transformation (recombination microorganism) of Actinomyces S.lividans which is a 
host 

[0064] This recombination microorganism is deposited as name:Streptomyceslividans/pUC702-PLD 
(IFO 16465) to Institute for Fermentation, Osaka (Osaka). Moreover, Actinomyces S.lividans 
(recombination microorganism) which operated to the above-mentioned (3) similarly, and carried out 
the transformation to it also about the plasmid solution of a publication was obtained. 
[0065] T(Transformation) buffer 75 mL SEPEG1000 which dissolved 35.8 g PEG 1000 in distilled 
water Solution, sucrose(10.3%) 25 mL, the above-mentioned trace element solution0.2 mL, and 
K2S04 (2.5 %) 1 mL are mixed. What carried out autoclave sterilization is taken 9.3 mL, and CaCI2 
(5M) 0.2 mL [ finishing / autoclave sterilization / separately ] and Tris-maleic acid buffer 0.5 mL are 
added. Above-mentioned Tris-maleic acid buffer Tris buffer of 1 M It is a malic acid (maleic acid) 
about pH of a solution. 8.0 It adjusts. 

[0066] An R2YE plate is an R2YE culture medium. 100 mL It receives and is 2.2 g. Autoclave 
sterilization of Difco Bacto agar is added and carried out. KH2P04 (0.5%) 1 mL [ finishing / 
autoclave sterilization / separately before the agar solidifies ], CaCI2.2H20(5M) 0.4 mL, L-proline 
(20%) 1.5mL, and-NaOH(1 N) 0.7 mL are added, and specified quantity impregnation is carried out 
and it considers as an R2YE plate at a petri dish [ finishing / sterilization ]. An R2YE culture medium 
is sucrose 103 g, K2S04 0.25 g, MgCI2.6H20 10.12 g, glucose 10 g, Difco casaminoacids 0.1 g, trace 
element solution 2 mL, Difco yeast extract 5 g, and TES buffer 5.73 g. It dissolves in distilled water 
1 L, and prepares. 

[0067] (6) Recombination S.lividans obtained by the approach to have carried out culture **** of 
the recombination S.lividans (recombination microorganism) was cultivated using the aeration stirring 
mold culture apparatus. First, the above-mentioned Tiostreptone (final concentration 5microg/mL) 
was added. TSB culture medium 5 mL Inoculation was carried out to the put-in test tube from the 
R2YE plate, and it cultivated during the 2nd - the 3rd at 30 degrees C. To furthermore, a Sakaguchi 
flask TSB culture medium 100 mL Tiostreptone (final concentration g/mL of Smicro) is added, and it 
is the seed culture liquid of the above-mentioned test tube. 1 mL Inoculation was carried out and it 
cultivated during the 2nd - the 3rd at 30 degrees C further. 

[0068] As main culture, it is a TSB culture medium to an aeration stirring mold culture apparatus 
(the Able, Inc. make, jar fermenter of 2 L (BM J-02PI)). 1 L and Tiostreptone (final concentration 
5microg/mL) are added, and it is the seed culture liquid of a Sakaguchi flask. Inoculation of the 50 
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mL was carried out. Culture is the culture temperature of 28 degrees C, pH=7.0, DO(dissolved 
oxygen concentration) = 2 ppm, and quantity of airflow. It carried out by setting it as 2 wm and 
controlling. 

[0069] (7) If the choline generated when the activity measurement PC of PLD (it is also called 
phosphatidylcholine and lecithin (Lecithin)) is made to hydrolyze by PLD is made to react to choline 
oxidase, a peroxidase, and a phenol, red quinone coloring matter will be generated. The activity of 
Above PLD was measured by measuring this coloring matter with a spectrophotometer using choline 
esterase B-Test Wako (Wako Pure Chem make). Suppose that the definition of the enzyme activity 
of one unit (U) is separated in the choline of 1 micro mol (mol) in 1 minute. 

[0070] First, a reaction substrate mixed solution is prepared. It is the mixed presentation per tube in 
the above-mentioned reaction substrate mixed solution Tris-HCI (pH=7.4)20 of H20 40microL and 
200 mM muL and 10mM CaCI2 10microL and 1%Triton X-100 10 muL and Lecithin Emulsion 
10microL of 50 mg/mL It carried out. Above Lecithin Emulsion Lecithin 500 mg obtained from the 
egg 1 mL It dissolves in diethylether and is with water. 10 mL is made to carry out ultrasonic 
suspension of what carried out the scalpel rise. 

[0071] By the activity measurement of PLD, it is a PLD enzyme solution. 10 muL It receives and is 
an above-mentioned reaction substrate mixed solution. 90 muL It mixed, stirred well and was made 
to react for 10 minutes at 37 degrees C. EDTA of 0.5 mM was added after the reaction and the 
reaction was stopped. Next, substrate enzyme agent 500 (choline oxidase, a peroxidase, phenol) 
muL In addition, it is kept warm for 5 minutes at 37 degrees C, and is the reaction stop solution 500. 
muL In addition, the reaction was stopped. 

[0072] Next, a calibration curve is created. They are water and the criteria liquid of choline esterase 
B-Test Wako, respectively 150 muL 0 muL and 140 muL 10microL and 130 muL 20microL and 120 
muL 30microL It mixed and those absorbances (wavelength 505 nm) were measured with the 
spectrophotometer, respectively. The calibration curve was created noting that the value of each 
absorbance was equivalent to the PLD activity used as 0 U/L, 500 U/L, 1000 U/L, and 1500 U/L. 
The PLD activity in a sample was determined using this calibration curve. 
[0073] (8) Electrophoresis method (SDS-PAGE) 

In order to check the secretion manifestation of PLD, SDS-PAGE electrophoresis was performed 
using 12.5% of separation gel. It sets to electrophoresis and is a culture-medium sample. 20 muL It 
used. Dyeing of gel was performed using coloring matter (Coomassie Brilliant Blue). The above- 
mentioned electrophoresis was performed in reference (Garfin et al., Methods Enzymol.182, and 
425-441 (1990)) based on the approach of a publication. 

[0074] (9) The purification of PLD by which secretory production was carried out into the 
purification culture medium of PLD is pH6. The cation exchange resin (Macroprep high S (Bio-Rad 
make etc.)) which can be set performed. Elution was performed by the stepwise elution (0.5 M) or 
the linear concentration gradient method (0-0.5 M) of a sodium chloride. Moreover, the 
effectiveness that heparin affinity chromatography was also equivalent was shown. 
[0075] Artificers are Stv.cinnamoneum (IFO 12852). Origin Cloning of a pld gene was performed and 
the efficient production process using various gene expression systems of PLD rearrange and 
according to a microorganism was found out. 

[0076] First, in before, although this invention persons tried construction of the manifestation 
system using Escherichia coli and yeast (Pichia pastoris) as a manifestation system of PLD using a 
recombination vector, as for the case of Escherichia coli, in the case of 1/20 and yeast, only one 
fourth of manifestation active masses were able to check to Stv.cinnamoneum of a wild strain with 
the highest manifestation activity ability. However, also by each above ****, since the volume of 
PLD as protein itself carried out the extensive check, since it was checked that PLD of the 
Actinomyces origin forms the right spacial configuration of a natural mold, it was considered that the 
manifestation active mass became low by these manifestation systems. 
[0077] Although Yamane and others was also developing the secretory production system in 
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Escherichia coli using PLD of the Actinomyces (Streptomyces antibioticus) origin, the manifestation 
active mass was about 3500 U/L extent at the maximum (Iwasaki et al. t J.FermentBioeng., 79, and 
417-421 (1995)). Therefore, it was thought that development of the host-vector system of an 
Actinomyces was very important for development of the high secretory production system of 
Actinomyces PLD. 

[0078] then, S.lividans whose this invention persons are kinds of an Actinomyces — a host — 
carrying out — the Stv.cinnamoneum origin the manifestation system (shown in pUC702-pld, 
drawing 3 , or drawing 5 ) incorporating a pld gene — further — The manifestation system (shown in 
pUC702-promoter-pld, drawing 1 , or drawing 3 ) which incorporated promoterregion further was 
built to the pld gene. The transformation of the built class substitute plasmid was carried out to 
S.lividans which is an Actinomyces, respectively, and each S.lividans which carried out 
transformation was cultivated with the test tube. 

[0079] Consequently, S.lividans/pUC702-pld In the manifestation system, although only the amount 
of manifestations equivalent to Stv.cinnamoneum of a wild strain was able to be checked, by the 
manifestation system (test tube culture 20000 U/L) of S.lividans/pUC702-promoter-pld, the 
remarkable big amount of manifestations (the amount of about 15 times) was able to be checked to 
Stv.cinnamoneum (test tube culture 1300 U/L) of a wild strain. 

[0080] Therefore, the promotor concerning this invention is very powerful in the product from 
fungus body exogenous of protein, such as PLD for which it asks, and it was thought in the 
manifestation of various recombination protein including PLD that he was very effective. 
[0081] Then, examination about optimization of the culture condition of this manifestation system 
S.lividans/pUC702-promoter-pld was performed using the aeration stirring mold cultivation tank. As 
conditions, to the above-mentioned TSB culture medium, it is making initiation addition glucose 
concentration into 0 g/l, 5 g/l, 15 g/l, and 30 g/l, and controlling it into the culture temperature of 
28 degrees C, pH=7.0, and DO(dissolved oxygen concentration) = 2 ppm, respectively, and cultivated, 
respectively. 

[0082] As shown in drawing 6 , when not adding a glucose, the activity of the secretion PLD in a 
culture medium is abbreviation. According to [ although it was 20000 U/L as it is shown in drawing 7 
thru/or drawing 9 ] the increment in the addition of a glucose, a PLD volume increases and is a 
glucose. 30 g/l By adding, it is abbreviation in a culture medium. It turns out that secretory 
production of the PLD activity of 30000 U/L can be carried out. This PLD activity is about 20 times 
the amount of manifestations of this compared with the PLD activity (the same TSB culture medium 
1500 U/L) of Stv.cinnamoneum of a wild strain, and is about 15 times the amount of manifestations 
of this compared with the PLD activity (it optimizes, although it differs, and a culture medium is 
2000 U/L by the case) of Stv.cinnamoneum of a wild strain. 

[0083] However, it is initiation glucose concentration 30 g/l Even if it exceeded and having been 
enlarged, although cell mass increased, the volume of PLD did not increase. This was considered to 
be based on the effect of the catabolite repression resulting from existence of a superfluous 
glucose. The above-mentioned catabolite repression means that composition of many enzymes is 
checked with metabolite, such as catabolite repression, i.e., a glucose etc. 

[0084] Furthermore, glucose concentration of initiation 15 g/l About the case, by electrophoresis 
(SDS-PAGE), the purity of PLD by which secretory production was carried out into the culture 
medium was checked, as shown in drawing 10 . In CBB coloring matter dyeing, contamination protein 
was hardly seen but PLD was able to check as a single band mostly. 

[0085] It is abbreviation when the quantum of the PLD protein by which secretory production was 
carried out into this culture medium was carried out from the band of SDS-PAGE. It was 75 mg/L. 
It is abbreviation when the activity of PLD is calculated from this quantum value. It became 400 
U/L. Before, this invention persons were the activity of the natural mold PLD which performed 
purification from Stv.cinnamoneum, and 468 U/L (Ogino et wl., J.Biochem., 125, and 263-269 (1999)). 
From this, PLD obtained in this invention had the value very near PLD of a natural mold. 
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[0086] Therefore, by the manufacture approach of PLD (protein) concerning this invention, PLD in a 
culture medium is high concentration, and it is a high grade, and moreover, since the activity of 
obtained PLD is also very close to PLD of a natural mold, it turns out that all of the trouble in 
various kinds of conventional manifestation systems including Escherichia coli were solvable. 
[0087] Moreover, since the PLD purity by which the manufacture approach of PLD concerning this 
invention is secreted in a culture medium is high, after fungus body removal, with the ion exchange 
chromatography which used one step of ion exchange column, since separation recovery of PLD 
was possible, it could refine Above PLD very quickly and cheaply, and has mitigated the production 
cost of Above PLD. 

[0088] as mentioned above, the PLD manifestation system of the Actinomyces (recombination 
microorganism) origin which included the promotor of the Actinomyces origin which this invention 
persons found out in the vector is very close to a natural mold — high — the fact that activity PLD 
can be mass-produced with a high grade and a high concentration gestalt in a culture medium (that 
is, outside of a fungus body) shows that it is a very effective PLD manifestation system. 
[0089] Thus, there are few manifestation systems which can carry out secretory production of the 
recombination protein to a high grade into a culture medium conventionally, and the application to 
various kinds of useful protein production other than Above PLD is assumed. That is, the 
manifestation cassette (promotor-signal sequence-palindromic sequence) of the vector (plasmid) 
concerning this invention was assumed to be a very effective thing in the secretory production of 
various useful protein including the secretory production of the useful protein of the various 
Actinomyces origins, such as cholesterol oxidase. 

[0090] Moreover, S.lividans/pUC702-promoter-pld which is the recombination microorganism of this 
invention Like Stv.cinnamoneum (Fukuda et al., Biotechnol.Lett., 18, 951-956 (1996)) Since efficient 
immobilization to a microorganism maintenance particle (BSPs) can be performed, A mass 
production of useful protein including PLD using an immobilized cell is also possible, the productivity 
of useful protein can be raised by leaps and bounds, and cheap-ization of the above-mentioned 
useful protein can be attained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of DNA including the promoter of this invention for PLD 
production. 

[Drawing 2] It is the explanatory view of a vector including the above-mentioned promoter. 
.Drawing 3] It is the explanatory view of other precursors for creating the above-mentioned vector. 



Drawing 4] It is the explanatory view of DNA for PLD production which excluded the above- 



mentioned promoter for a comparison. 

[Drawing 5] It is the explanatory view of the vector containing DNA for the above-mentioned PLD 
production. 

[Drawing 6] It is the glucose additive-free graph incorporating the vector shown in drawing 2 by the 
recombination microorganism of this invention which shows the productivity of PLD. 
[Drawing 7] Glucose concentration incorporating the vector shown in drawing 2 by the 
recombination microorganism of this invention It is the graph in 5 g/L which shows the productivity 
of PLD. 

[Drawing 8] Glucose concentration incorporating the vector shown in drawing 2 by the 
recombination microorganism of this invention 15 g/L It is the graph which can be set and which 
shows the productivity of PLD. 

[Drawing 9] Glucose concentration incorporating the vector shown in drawing 2 by the 
recombination microorganism of this invention 30 g/L It is the graph which can be set and which 
shows the productivity of PLD. 

[Drawing 10] Glucose concentration incorporating the vector shown in drawing 2 by the 
recombination microorganism of this invention 15 g/L In the culture which can be set, it is the 
drawing substitution photograph of SDS-PAGE in which PLD in the culture medium in a stationary 
phase is shown. 



[Translation done.] 
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er.K.F., Kieser.T., Bruton ,C .J . , Kieser.H.M., Lydi 
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fcpUC18 -promoter i: ^^^r—> 3 y Ltc'&fc, ^ffi 
B Nova BluetCttLJ&SiS&U 7°U^-£HSi§E-pld 20 
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ac IfccfctfKpn ttM hTSB^LfctOTx WTOfSi 
tlBKO^}£K:SEr?Tii»Lrc : Molnar et a 

1., J. Ferment. Bioeng., 72, 368-372 (1991)) 0 

[0 0 4 6] Igcl^T. p U C18 -promo ter-p Id 7°5X5 

F*p6 pldSEE*-fey h^77^yh«JWi 30 

Kpn IEiOiBOUU HC<fMIBWl5Kpn ItiOffl 
WfUfc±IH->+h;l/^^^-pUC702 k5>fy-s/3 " 
ytfc^tC, Nova BluelCJKfilESIU 7°^X^ 

FpUC702 -promo ter-p Id *»fc 0 £4)7^*5 Fp 
U C 702 -promo ter-p Id <Df6S**b*y F^jELl/^fqjtt • 
»ASttfcfr§frfcO^Ttt. D N A ^^rytHCi 

[0 0 4 7] (3) p U C702 -mature pld7°^X5 F® - 

±E07n*-*-ffi«£#fcfc^tt«fi (Stv. cinna 40 
moneum (I F 012852)) &&<D pldMG^M^ 
*, ttXMtXsX, is* h;W***-pUC702 
</\ H 3 5 iCTTsirX r> IdMmLfZe 

[0 0 4 8] £f\ B4ic^rJ:3(C. ~SPg<DPCR 
ffifc«fc»), pldjie^tili? -efc 0 First PCR<D^ 

tfB#IHI&, ^tl^tl, ^JA«*98°C, 52°C, 72^CT% 45 
£K 45#, 4ft tU C OflMi*25-9-W ^/Wrofc. f- 
>7°b-r-i:LT{i, Stv. c innamoneumiQ&feft^jB 
U /c 0 italic ti, Pyrobest— D N A -po lymerase (Sffiia so 
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SO *m\ **aWtlO%fcfc*J:9te* GC-Melt(Clon 
etech ttS) £KfS3S{;:ira3.fc:o 

[0 0 4 9] it*Iffl07°5-('V-i:LTa, 5'-CCCGGGA 
GCTGATAGCTTCTCCCCGTTGATCTTCC-3 ' (Genome -S) ftitf 
5 ' -CCATGATTACGAATTCCCGGGGATCTTGGT -3 ' (Genome2 -AS) 
fcftfflbfco Second PCROMti, r^U-hi: 
LTFirst PCRi©i«ffflU Jt*iffl<Q7*5W 
V— i: LT, 5 ' -TCGGAATTCGAGGTACCATGCTCCGCCACCGGCTC 
CGC-3' (Eco-Kpn-S ig-FW-P L D) *5«fctf5'-G 
CACGTACCCCCCCTTGGCCGCGATTCCCG -3 1 ( K pn -Pa 1 ind - R V 
-PLD) fcteJHLfco ^njjmoiUBftfttiFirst P 
C Rt|5HHT&5 0 

[0 0 5 0] ll/^ PCRt, 0 5 tSVT.}: 3 if 
iSn/i:77^>h (i/^^;VgB5<J-mature pldffls 

?-/<U>Ka-i4E?iJ*£t?) SrfrJKgiit K P n ITS) 
$tU |W)-^*T-«]irbfcpUCi9i:7'C'ir f -^3>L 

fcf£tC, ±mB Nova BluetCjgg$s^U 7*5X5 Fp 
UCl9-pld^t#fc 0 £©7°7X5F£> pldjtfE?C»ffi?lJ 
£ D N A i>— y y-ij— t TW^ L fc a 
[0 0 5 1] pUCl9-pld 7°5X5 FfcKpn \X°Wft 
LXs ^ A>W3\ -mature plditfs^-AD > Fn— 
£JBJU%*t?77?*>h (iff^DNA) £HUKLfco 

C702 tv^f— isayLtc'&t,^ ±MM Nova BluetC 
BKMUt % Z. £ T\ 7°^ X 5 F p U C 702 -p Id ^rf# 
fc 0 C«D p U C 702 -p Id 7°5 X 5 F<D p ldafE^SP^A' 5 
JEL^fa^lCffiXZntcfr'gMC-O^Tl.t, D N A 

[0 0 5 2] (4) jft|jgK<£>7°n r-77Xr-fSlj 

ttiiiffi7°o F7°5x bQvmtsxxf9e&t&&Btim 

iix MjZHL'/c TGeneticManupulation of Streptomyce 
sj OiB*K:fi£^Tfft)fco ttSiBi-LTtt. XhU7° 
FV'l'-feX ■ U^-i^'^X (Strep tomyces lividans 13 
26$0 , WTx S.llvidansciBSIE1"i>) ^ffltfc 0 S. 
lividans^rSffiLfc5 mKO TSBig^tcffiML, 30*CtCT 
2~3BK«g*£f?ofc. 

[0 0 5 3] ^tV^T, tgP7vXn(C 150 mL CDYEMEig 

%fflML. 36^fP^~40^. 30 , CK:T*«*%fTofco 
_h IE YEKtElS ItiJ t i . Difco yeast extract 3 g/L „ Difco 
bacto-peptone 5 g/L s Difco malt extract 3 g/L> gl 
ucose 10 g/U sucrose 340 g/L ^-a"^, *—b5 \s— 
7*tCTSSLfc», MgClz • 6H 2 0(2.5M) 2 mL/L Sim. 
glycine(20%) 25 mL/L £#£yfe£>-(?&So 
[0 0 5 4] ^»^7ff (S.lividans<Dfeig# i *<&3 

(CttL3000 rpm, lO^IBOa^^ff t>fc 0 38^* tl 
fe*»*^±J»*H,*» »-3fc*f**50 mL <D10.3% s 
ucrose?g^T- 2 Isljjfejf Lfc 0 
[0 0 5 5] iJfe}flftOM#fC, 15 mL lZ%Z£X*V 



— A(lysozyme)7§#£ ( 2 mg/mL in L buffer, 7 V 

[0 0 5 6] ±IEKftK®^CttU 15 mL <D 

Pbuffer£to;L, cfc<«*$U Wt^T. ±IHII{*M» 

m*. 3000 rpm, 7 »IBO»M*ff*ff -?fco 
[0 0 5 7] iS^tlfc5«^6±»%l»< CfcKctU 
ft & tl fc Sft fC H L P bu f f e r £ in X. o P bu f f er £ tU 7L 
Site, lfll«W-»Cct*a!ISK43V^T, 4-5X1 0 9 /mL 

4:&5J:3iBli5Lfco *©*5fcl«»*tife*#yDh 

^7XHSM^ «Ifa-7t»ftU -70°CT 

[0 0 5 8] L (Lysis) bufferte, sucrose (10 .3%) 10 
0 mL, TES buffer(5.73 96, pH7.2)10 mL, K2SO4 (2 .5 
%) 1 mL, trace element solution 0 .2 mL , KH2PO 
4(0.5%) 1 mL, MgC I2 -6H20(2'.5M) 0.1 mL , CaCl 
z(2.5M) 1 mLtC^S7]<^:inx.T 1 Li: L*- h ^ 

ffl) 2 mg/mL £&SJ;3fc:iD*fcfc©T*&5o 

[0 0 5 9] P (protoplast) buffer^ sucrose 10.3 
g, K2SO4 0.025 g , MgClz • 6H2O 0.202 g, trace ele 
ment solution 0.2 mL *^Szk7??gfr L80 mL t LT 

ft^n*-h*u-7iKM^x kh 2 po4(o.5%) i mL, 

CaCh • 2H2 0(3 .68 %) 10 mL , TES buffer( -tij^^f 
& TES ©*£5 73%fc*5<fc5fc}SISU pH%7.2 

PSL/ctcD) 10 mL ^^n^njSfipbfcfeo-pa&So 

[0 0 6 0] trace element solutionti, ZnCl2 40 mg/ 
L , FeCl3 • 6H2O 200 mg/L , CuCl2 • 2H2 0 10 mg/L, 

MnCl2 • 4H2 0 10 mg/L, Na2B4 0? • IOH2O 10 mg/L / (N 
H4)eMo7024 -4H 2 0 10 mg/lt &3 X 3 tC, Ztl^tlZM 

[0 0 6 1]- (5) %ffi£<DJ£S4E& 

M T & 5 S . 1 i v idans£ m ^ tz 0 ±58 L <fc 3 MM L fc 
S.lividans<D7°n h7°^X h QflHftttQttMfe&iR^ 
<«R*U SS-P3000 rpm, 7 »ffl<Dia^ff*tf o 

fc. tt^T, M3£b/c (2) t:E»^7X^ K»*ft 

20 jiL JjDX.^ 0.5 mL<DTbuffer£iOxTig¥< 

[0 0 6 2] Tbuffer£iP*T3#WrtfC N 5 mLOPbu 
ffer^iP*, <E<S£4kf^( 3000 rpm, 30#fB) *fro 
fc 0 ±7ff£l£t, StlSLfcSiilcWL, 0.5 mL<DPbuff 
er£iD*, 0.1 mLfO, &R2YE7b- hOSS(C»ffi^ 

-fC^LT30lCKTffabfco 
[0 0 6 3] 1B-2B&, £tf£nfc&R2YE7l/-h 
JcttU Tiostreptone( fttfflKi^SL Stock solutionis 
LT50 mg/mL in DM SO) 500 g/mL £ & 5 
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«fc 3 tCftO^-fc 0.7% soft agar (t*7-ffi) £ 3 mL 
SiSLfto cn^CctO, ^i-e&SKiaSS.lividansO 

[oo6 4] coffl«*«4»tt, (») 

C^CBR) KttU £^:Streptomyceslividans /pUC702- 
PLD (I FO 16465) t LT^rf££ftT^5 f>(Otto 
Sfc. luiSO (3) CB«O^X5 K»«fcOl/Vtfc 
H*K»ffLT*mEJISLfcTOMS.livldans Gfi»* 

10 ZffiCo 

[0 0 6 5] T (Transformation) buffer^, 75 mL (DM 
@7jct, 35.8 g PEG1000£?£8?LfcS EPEG1000 
<t, sucrose (10 .3%) 25 mL , fijj$<Dtrace element so 
lution0.2 mL , tS&Zf, K2 S04 (2 . 5 %) 1 mLt%U£ 
IT, 9.3 mLfctK BU 

*K*-h^U-^aiigO, CaCl2(5M) 0.2 mL, Tris 
-maleic acid buffer 0.5 mL£Anxfcfe<DT&5o ±13 
OTr is -maleic acid buffer 1 MOTris buffer. 
%&<DpK%:Vydffi. (maleic acid) &CT8.0 JClSSbfcfe 
20 OT'fcSo 

[0 0 6 6] R2YE7°b-Mi, R2YEigi& 100 mL KttL 
T, 2.2 g <DDifco Bacto agar^riP^^— h 5 U— 

MS^O, RH2P04(0.5%) 1 mL, CaCh • 2H20(5M) 0.4 
mL , L-proline(20%) 1 .5mL , Na0H(l N) 0.7 ml^tU 

i:bfctOTS?)c R2YEig«llC±, sucrose 103 g , K2SO 
4 0.25 g, MgCh -6H20 10.12 g, glucose 10 g, Difc 
0 casam inoac ids 0.1 g , trace element solution 2 m 
30 L , Difco yeast extract 5 g , fccfctf, TES buffer 

5.73 g %^e*l Lfc»j*LTH«Lfcfc©?*So 
[0 0 6 7] ( 6 ) ffi»*S . 1 iv idans (ffi» 

±iS bfc^ffitC i 5 f# 6 nfcfflftit S . 1 iv idans^, jffiSC 

ostreptone (HilS 5^g/mL) %j}UZ.tz TSBig^ 5 mL 

**2B^3BIBffofc 0 SStC, ■Sa79^nfc TSB 
IgitiJ 100 mL Tiostreptone (HtiS5 /i g/mL) 
40 X., ±immW<DWi%m®. 1 mL %fil®L^ £5>(C, 30 

2 B ~ 3 B mft -d fzo 

[0068] *mmt Ltv m%m.ww&mm 

7;HiS« 2 L <Di/*r — 7 7— p<>^-(Bm-02PI)) 
tC, TSBlgite 1 L^Tiostreptone 5/tg/mL) i: 

. mn. i%m&g.2&°c, p h=7.o, do a§&m.m&&) = 2 

[0 0 6 9] (7) P LDCOft&mm 
PC &7>77*-&A'=iyy > U->^y(Lecithin)tt 

50 i/^-p) ^rPLDtioTiiPTk^? t^Jft - ?"* 
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x/-;Wc SIS;* *e*/>&**4*-r*o 

L©6I?;aiJ>i7f7- tfB— fx r-7n- (faft 

mm) «ffl^T, »3ttyfi*w-pa*&r*cktcj:5, 

±EPLDOStt*i«JgLfc. l#ffi(U) ©HigStt 

©$te£\ i ^H»<: i /i ^ (mo i)03>j v^hn** 

[0 0 7 0] ffs £ti&ffiB£$tt£MR[-r«. ±12 

J=£5\ H2O 40 /iL > 200 mM©Tris-HCl(pH=7.4) 20 /zL 
, lOmM ©CaCh 10^L , 1 %Triton X-100 10 fil , 
50 mg/mL©Lecithin Emulsion 10/iL t L-fco JlIHLeci 
thin Emulsion ti, 5t#£4afcLecithin 500 mg£ 
1 mL ©5^x?7l/X— fVl/fcigftPU tKT 10 mUC^X 
7 -V 7° L tz fe © * iS^&HS £ * fc t © V to 3 0 
[0 0 7 1] PL DOgttfflJJtTftt, P L DB&&ft 1 
0 III E»L, ±ifi©EJ£SItffi£iS}K 90 fil 

u «fc<*#u 37iceio«mis*s«-&fc. rjssk o. 

5 mMOEDTA^inx., {fit SSIPI? 

500 |tL ^riPX., 37^CT*5#W{SSU S(S»±« 

500 ftL fcirax., KJS*#±?"&7t, 
[0 0 7 2] *fc:, tjMHKfcfftS-fSo mjyx 

150 /iL i:0 /iL , 140 jtL £l0/zL , 130 ill £20/i 
L % 120 fil fc30fiL TJI£-U ^fth^Wtfe. (Sfi 
505 nm ) fcfl^ftfifi-teT^tt^ ttSJ^Lfc. ^tt^ 

tt©S57teg©{ta N \ 0 U/L v 500 U/L s 1000 U/L, 1500 
U/Li:&3 P L DSttfcffiS** i: LTftlttfcmSL 

O 

[0 0 7 3] ( 8 ) «ftftKl& (SDS -PAGE) 

p l DvftmmLzmmtzrzib, 12 .5%©#*y;i>% 

M\ %Wry7,], 20 ftL £ffl^fc 0 yVl/O^fetife^ 
(Coomassie Brilliant Blue)^rffiV>Tlfo/'Co ±IB1M( 
McHUi, ScSK (Garfin et al., Methods Enzymol. 182 , 

425-441 (1990) ) dfEtSO^ffifCg^TfTofco 

[0 0 7 4] (9) P LD©*fS 
8ift*K:#lfc£gSttfcPLD0**»ti* pH6 fcfctt 
5, HK*y&SlfflK (Macroprep high S {fUXvv 

Acogpg^a (0.5 M)&*t-'tiiflfttttit£4g&i£ (o-o. 

h 7 - %> WSWMBk&m t fc 0 
[0 0 7 5] Wft%h\t. Stv. cinnamoneum (I FO 1 

2852) &%<o pid3te?o^D-xy^fT</\ 

e*f89BR*fUfflbfcffl»*tR£»£J:*» PLD©& 
$354jl7*a-tzX£iiaj Lfc. 

[0 0 7 6] *»0J#&«:. #fffl»Ci3v>T, ISM 



*^**-£fflv^cP LD©f§5t£i:LT, *HBJf>as 

® (Pichia pastor is)£ffl^fc5i^&©$^£til»fc 
tf, *fc^Stt£tf»^»ttl*<OStv. c innamoneratC 
WU *IIB<D»£ti 1 / 2 (K BP«0»*t4l/4 0 

±EO**^"Pt>> ^^ItlTOP LD©£jtM 
ifttt, ^SStBTft fee 4:^6, enso^f 
tt, »«S6*©PLDA^I!SS©iEL^lii*«ii*Jg 

[0 0 7 7] 0l1ge>t>, J^HI® (Streptomyces antibio 

ticus)s*«p l D^m^tc, ±mMzistf 

&J3500 U/LSLKT&ofc (Iwasaki et al., J. Fennen 
t. Bioeng.,^ 417-421 (1995) ) 0 l>fcffr>T. Wi 

[0078] tnr\ ^mm^i, »»®<D-a-efe 

•5S . lividans ; &?§it L-> Stv. c innamoneumEi33l5C> pld 
20 &&,tt&&&kttftm% (pUC702-pld , 13^ 

Lm5izmt) , $P>lc pidjifc^cttU $5>tc7n 

^-ffl«*ffl*3iA/^5eK3fi (p U C702 -promoter 
-pld, E 1 &<^LH3&C^1-) ©^%fTt>fCo *S^L 
ft*i»A7'7X5 K%x ^tl^n, »«lfT**S.ll 
vidans£J&gfto&U fcgMWlLtc&S . 1 iv idans^M^ 

[0 0 7 9] ^(D^. S . 1 iv idans/ p U C 702 -p Id <D 
ftm&iZjS^Z It. S141*tOStv. c innamoneum t HH© 
%3ia b ^fil^-r 5 C tWX°£%ifrr>rc1)\ S.\w idans 
so /pUC702 -promoter -pld <D%M& (ffl&gi%%T*i&. 
20000 U/L ) ^14tt<DStv. cinnamoneum (K^W 

• ig«T1i> 1300 U/L) tC74b> #L<?ct&%gi4 

[0 0 8 0] Lfctf-pT, *fgB^t^§7'n^e-^- 

[0 0 8 1] iiM«^Slg»ffl^ffl^T, C© 

40 ftWkS ■ 1 iv idans/ p U C 702 -promo ter -p ld©i§ft^fr 

TSB^tc^^ia^i/n-xjgg^^n^n, o g /i 

, 5 g/1 , 15 g/1, 30 g/ltL, ^»jSS28°C, pH=7. 

o, io^t>*D0 (S#B9Rtttt) = 2 ppmfc^y hn— ;i/ 

[0 0 8 2] H6tC^-rJ:9{Cs ^1/3— ^^SehlLft 
l/">i:ta> ^^©^P L D©rStt*^>) 20000 u/LT- 

mnm<DmtMz'&-3 tpl D^iftiitiin u ?)^- 

so X?: 30 g/1 WibUt Z> £ t IC £ (3 v IgUk't'fC^ 30000 u 
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/L©PLD rZ&ttffij&tk&t ZCttfT'tZCt mi 

So C£)P L SFttftCDStv. c innamoneum© P 

LDgtt (Ri; TSBJgtfiT'tt 1500 U/L ) 
lift 2 0{g<D%glil?&»^ EF1£**©Stv. c innamoneum© 
P LDg1£ (Jg*fttt£ft5*'«il{fcU&&t?tt 2000 U/ 

[0 0 8 3] fcfcU 8J»M/3-*»S*. 30 g/1 
£S;LT±t<LTfc, SftMtitfSnl- £>&<£>©, PL 

[0 0 8 4] $?>(Cs W^(0^)lU-xm& 15 g/1 © 

%MmWi (sds-page) tc<fc9, 01 otcjjcf <fc-Mc N m 

BLfZo C B B fefft&feT'ti, A, 



[0 0 8 5] L<D^wcM>il?nftp LD^y/^ 

SDS-PAGE<D^>F^t)^ftLfci:C:5> $ 75 
mg/LVM> o fc„ C ©5£»{Ifr 6 P L D ©Stt ^I+g-t 5 
^ 400 \}/L£%r>rZo &M, Stv. c 

innamoneunfr 5SIS£fT o fc^M^ PLD ©gttWu 4 
68 U/LTfeofc(Ogino et wl. , J. Biochem. , 12JL. 263 
-269 (1999)) 0 Z<D£tfrt>s *56WfC»VT#6nfc 
PLDIi, ^81!0PLDfc:«ii>Tifil^f6*£bT^ 

[0 0 8 6] iot, *8KKH$*PLD (^y/^ 

oaufis-pfeo, *©±. ftnfcPLDiDitfe, 5c 

[0 0 8 7] £fc, *aWfcfi6«PLDOaBfi*at4, 

n 3 p l Dmasara^c iifrs, pld 

Tv ±I2P LD©4ji37.F£gi$T*£i> ! E>cD£&oT 
[0 0 8 8] W±«D J: 5 1 % jlWLfctt* 

<no> WHSAfrMgiiJiiBF&SMif 
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Tifi^SSgttftPLDfcigifli (Og:9Stttt) cp{C s S5 
[0 0 8 9] C<D<fc?f;: N igtfecHc. ffl«*.*://<*Jl 

p l djswi-©, timn&mnjtwi&M^o&mtfi 

[0 0 9 0] *%M<0ffl»*«4ttl7?*5S.livi 
dans/ p U C702-promoter-pld(is Stv. c innamoneura i; 
IWj^ftfrC (Fukuda et al., Biotechnol. Lett., 18, 951 - 
956(1996)) , fl&fllftfttt? (BSPs)^©^^ 

©T&3 0 
[0 0 9 1] 

[0 0 9 2] #fi!W©^*-H:, UL<DZ.o\z^ ±|S 
7*Dt-^-t ±K7n*-*-©T«tffllfcx PLD 
so *<D*yt\>?W&M<orzto<OZytW^frW6L¥\£l£ 

• [00 9 3] *3EflB©IS»*!S£ia«\ tt±© <fc 3 iC % 
i> 0 

[0 0 9 4] *56WO^>^^.ROSai*ffitix tt±© 

[0 0 9 5] *n«>*x ±ie*#l£:fcJ:tf£j£«\ ±iB^ 
40 nt- ^— fcffl I let*), PLD^<D^>/^^g 

[0 0 9 6] 



TLOt>J:3cr 
Za idanhou j in Sh insangyosouzoukenkyuk ikou TLO Hyogo 

<i2o> yn*-*-, ^n^*-rs^^^-, 

<160> 2 



(9) 



15 



16 



¥fffl 2 0 0 2 - 5 1 7 8 0 



<210> 1 
<211> 3477 
<212> DNA 

<213> Streptoverticillium c innamoneum 
<400> 1 

tgcggggaga cccgggccgc ctgcaggccg gtctgtgacg tcatggcggg tctctctcgt 60 

ccggtggcgg atgcgtcggt gtacggggct gccgtggccg gcacgtcagc gggccggggc 120 

cgtcgggacg tccgtgagcc ccagctcggc ccgcgccgcg tcgaccatgt ccctggcgtg 180 

cagcagcccc agttcgccga gcgtgcgacg cagcgcctcc aggtcggcgg ccgtctccgc 240 

cgccgcccgg cccagccggg cccgggcctt gaccaggccg agcgtggcca gcgcggcgcc 300 

ccgcggctcg tccatcgccc ggaactcctc cagcgccccg ccgtaggtgg cccgtgcctc 360 

ctcgaaccgg ccggcgcgga agaggacgtt gccgcgcatc ttatggttgt aggccagcgc 420 

gctgaccagc cgcatccggc ggcaggtggc ctcggcctcg gtcagcagct ccagcgcgcg 480 

ggcggtttcg ccccgcagcg agagcacgtc ggctatgccg cgcagggccc aggcgcggcc 540 

gcgcgcgtcg tcggcgccac cggctatctc cgccgcctcc tcgaacatcg ccagggcggt 600 

gtcgtaggag ccggtgttgc ggtgcatctg cgcgatgccc tccagcgccc acacggtgtg 660 

ccgggcctcg ccccgccgtc tggcctcggc cagcagctgt tcgtgcagct cgccgacggc 720 

ctggtagtcg cccctggatg cggccggtct cggccagacc ggccagggag tagccgcggg 780 

ccacgacgtc cccgcgcgct cggccagccc ggcggccagg gcgagcaacc gccgggccag 840 

ggcgagcgca ccgcgctgcc gggcgagggt gccgccgctc cacacggccc aggccatggc 900 

gctctcgtca ccggcctgcc gtgccgcccg gtagctcgcc ttccacgcct gttcggcctc 960 

ggcgacccgg cccagccgac ggctggcctc cgcgacggcg agcgccgcgt gcgccgactc 1020 

cacgtccgtg ccgtgcagtt gggcccggcg ctgctgctcg acagccttgg ccagcacctc 1080 

ctccagggag gagttgacgg acagctcgcc gagcgccccg cggtactcgg gggcgaatgc 1140 

cttgccgtac atgtctgcct ctcttcgtga cggaccggcg ggcgggaggc gggcgcgcgc 1200 

cgcccgtccc gtgccgccct gccggtgatc acgaagctat ggcccggacc tatccgctga 1260 

aatccctctc ggaggcggcc tgccgtacct ctgaggacgg gtggccgaag accgtgtcat 1320 

ccgtgagatg tacggctccc gggagctgat agcttctccg cgttgatctt ccgttcgcgg 1380 

aa teg t tact tegtttaagg atgeaca ttg etc cgc cac egg etc cgc cgt tta 1434 

Leu Leu Arg His Arg Leu Arg Arg Leu 

-30 

cac cgt ctg acc cgc agt gcg gcg gtc teg gee gtc 
gtc ctg gee gec 1482 His Arg Leu Thr Arg Ser Ala Ala Val Ser Ala Val 
Val Leu Ala Ala 

-25 -20 -. -15 -10 



ctg ccc gcg get ccg gec ttc gcg age age ccc teg ccc gec ccg cac 1530 

Leu Pro Ala Ala Pro Ala Phe Ala Ser Ser Pro Ser Pro Ala Pro His 

-5 -11 5 

ctg gac gec gtg gag aag gcg ctg cgc gag gtc tea ccg ggg ctg gag 1578 

Leu Asp A la Va 1 G lu Lys A la Leu Arg G lu Va 1 Ser Pro G ly Leu G lu 

10 15 20 

ggt gac gtc tgg cag cgc acc gac ggc aac aag ctg gac gec tec gec 1626 

G ly Asp Va 1 Trp G In Arg Thr Asp G ly Asn Lys Leu Asp A la Ser A la 

25 30 35 

gcg gac ccc tec gac tgg ctg ctg cag acc ccc ggt tgc tgg ggc gac 1674 

Ala Asp Pro Ser Asp Trp Leu Leu Gin Thr Pro Gly Cys Trp Gly Asp 

40 45 50 
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gcc gcg tgc 
Ala Ala Cys 
55 

acg gag aac 
Thr Glu Asn 

gcg ccc ttc 
Ala Pro Phe 

aag gcg teg 
Lys Ala Ser 
105 

ggc gcc gcg 
Gly Ala Ala 
120 

gac gac etc 
Asp Asp Leu 
135 

aac gtc gcg 
Asn Val Ala 

tec aag etc 
Ser Lys Leu 

aac age tgg 
Asn Ser Trp 
185 

gtg gac ctg 
Val Asp Leu 

200 
ctg gac acg 
Leu Asp Thr 
215 

agt gtg tgg 
Ser Va 1 Trp 



aag gag 
Lys Glu 

ate tec 
He Ser 
75 

ccg aac 
Pro Asn 
90 

gtc gcg 
Val Ala 

ccg gtc 
Pro Val 

aag gcc 
Lys Ala 

teg atg 
Ser Met 
155 
etc gtc 
Leu Val 
170 

aag gac 
Lys Asp 

gcg ctg 
Ala Leu 

etc tgg 
Leu Trp 

ttc gcg 
Phe Ala 
235 



cgt ccc ggc 
Arg Pro Gly 
60 

aag gcc agg 
Lys Ala Arg 

ggt gcg ttc 
Gly Ala Phe 

tec ggc aac 
Ser G ly Asn 
110 

tac cac atg 
Tyr His Met 
125 

egg etc ggc 
Arg Leu Gly 
140 

acg acg teg 
Thr Thr Ser 

gtg gac ggc 
Val Asp Gly 

gac tac gtc 
Asp Tyr Val 
190 

ace ggc ccc 
Thr Gly Pro 

205 
acg tgg acg 
Thr Trp Thr 
220 

gcc teg ggc 
Ala Ser Gly 



ace gag 
Thr Glu 

cgc acg 
Arg Thr 
80 

cag gac 
Gin Asp 
95 

aag ccg 
Lys Pro 

aac gta 
Asn Val 

aag gcc 
Lys Ala 

aag ace 
Lys Thr 
160 
gag teg 
Glu Ser 
175 

gac ace 
Asp Thr 

gcc gcg 
Ala Ala 

tgc cag 
Cys Gin 

ggc gac 
Gly Asp 
240 



cgc ctg etc gcc 
Arg Leu Leu Ala 
65 

gtg gac ate tec 
Val Asp He Ser 



gcg ata 
Ala He 

aag gtc 
Lys Val 

ctg ccc 
Leu Pro 
130 
gcc gac 
Ala Asp 
145 

age ttc 
Ser Phe 



gcc gcc 
Ala Ala 
100 
cgc gtc 
Arg Val 
115 

teg aag 
Ser Lys 

gac ate 
Asp He 

tec tgg 
Ser Trp 



aag gac 
Lys Asp 

ate gcc 
He Ala 

teg acg 
Ser Thr 
280 
gtc ggc 
Val Gly 
295 



gcg aac 
Ala Asn 
250 

gtg ggc 
Val Gly 
265 

ttc cgc 
Phe Arg 

ctg ccc 
Leu Pro 



aac ccc gag gag 
Asn Pro Glu Glu 



ccc agg ccc gcc ggg ccc 
Pro Arg Pro Ala Gly Pro 

255 

ggc etc ggc gtc ggc ate 
Gly Leu Gly Val Gly He 

270 

ccg cag ctg ccc tec gcc 
Pro Gin Leu Pro Ser Ala 
285 

gac aag acc aac gcc gac 
Asp Lys Thr Asn Ala Asp 
300 

age gcc ctg egg gcc ctg 
Ser Ala Leu Arg Ala Leu 



gcc gtc acc ggt 
Ala Val Thr Gly 

180 

cag cac ccg gtg 
Gin His Pro Val 
195 

age tec gcc ggc 
Ser Ser Ala Gly 
210 

aac aag age aac 
Asn Lys Ser Asn 
225 

tgc atg gcc acg 
Cys Met Ala Thr 

acg ggc aac gtc 
Thr Gly Asn Val 

260 

aag gac tec gac 
Lys Asp Ser Asp 
275 

ccg gac acc aag 
Pro Asp Thr Lys 
290 

cgt gac tac gac 
Arg Asp Tyr Asp 
305 

gtg gcc age gcc 
Val Ala Ser Ala 



18 

aag gtg 
Lys Val 
70 

acg etc 
Thr Leu 

85 
ggc etc 
Gly Leu 

ctg gtc 
Leu Val 

tac egg 
Tyr Arg 

acg ctg 
Thr Leu 
150 
aac cac 
Asn His 
165 

ggc ate 
Gly He 

acc gac 
Thr Asp 

cgc tac 
Arg Tyr 

ate gcc 
He Ala 
230 
atg gag 
Met Glu 
245 

ccc gtg 
Pro Val 

ccc gcc 
Pro Ala 

tgc gtc 
Cys Val 

acg gtc 
Thr Val 
310 
gac cgc 
Asp Arg 



1722 



1770 



1818 



1866 



1914 



1962 



2010 



2058 



2106 



2154 



2202 



2250 



2298 



2346 



2394 



2442 



2490 
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315 320 325 

cag ate gtc ate tec cag cag gac ctg aac gec acc tgc ccg ccc ate 2538 
Gin lie Val He Ser Gin Gin Asp Leu Asn Ala Thr Cys Pro Pro He 

330 335 340 

gee cgc tac gac gtc cgc etc tac gac ate etc gee gec aag atg gcg 2586 
Ala Arg Tyr Asp Val Arg Leu Tyr Asp lie Leu Ala Ala Lys Met Ala 

345 350 355 

gee ggg gtg aag gtg cgc ate gtc gtc age gac ccc gee aac cgc ggc 2634 
Ala Gly Val Lys Val Arg He Val Val Ser Asp Pro Ala Asn Arg Gly 

360 365 370 

gcg gtc ggc age ggc ggc tac teg cag ate aag tec ctg gee gag ate 2682 
Ala Val Gly Ser Gly Gly Tyr Ser Gin He Lys Ser Leu Ala Glu He 
375 380 385 390 

age gac acg etc cgc aac cgt etc gec ctg etc aag ggc ggc gac cag 2730 
Ser Asp Thr Leu Arg Asn Arg Leu Ala Leu Leu Lys Gly Gly Asp Gin 

395 400 405 

cag aag gee aag gcg gee atg tgc tec acc etc cag ctg ggg acc ttc 2778 
Gin Lys Ala Lys Ala Ala Met Cys Ser Thr Leu Gin Leu Gly Thr Phe 

410 415 420 

cgc age tec gcg age gec acg tgg gee gac ggg cac ccc tac gee ctg 2826 
Arg Ser Ser Ala Ser Ala Thr Trp Ala Asp Gly His Pro Tyr Ala Leu 

425 430 435 

cac cac aag ctg gtg gcg gtc gac age tec gec ttc tac ate ggc tec 2874 
H is H is Lys Leu Va 1 A la Va 1 Asp Ser Ser A la Phe Tyr I le G ly Ser 

440 445 450 

aag aac etc tac ccc teg tgg ctg cag gac ttc ggc tac ate gtg gag 2922 
Lys Asn Leu Tyr Pro Ser Trp Leu Gin Asp Phe Gly Tyr He Val Glu 
455 460 465 470 

age ccg gag gee gee aag cag ctt gag gec aag etc etc gac ccc gag 2970 
Ser Pro Glu Ala Ala Lys Gin Leu Glu Ala Lys Leu Leu Asp Pro Glu 

475 480 485 

tgg aag ttc teg cag gag acc gcg acg gtc gac cac gcg egg ggc gtc 3018 
Trp Lys Phe Ser Gin Glu Thr Ala Thr Val Asp His Ala Arg Gly Val 

490 495 500 

tgc teg etc tga gacgactgag cgcccggacg ttccggggcg catgaegggg g 3075 

Cys Ser Leu 
505 

--ccccccgt tegctcatat aactaegtte gaatatcggg gaatgatccg ategtcttea 3135 
ctccatagtg aaeggattte attccgtgtc getceggatg caaccatgcg ctggccccga 3195 
accgaccagc gaggaaatct ggagattcaa tggagccatg tgggggaagt gcggtccgcc 3255 
gctggggagc ggcgctgacc gcgtcggccg cggccatcgc ggtcgccctc ccgagcgcga 3315 
acgccgaggc ggctgccggg ccgccgggaa tcgcggccaa gggggectte ctgctcgaca 3375 
gcgacgccaa ccgctccctg tggggcaagg cggccgacac ccggcggcag atggccagca 3435 
ccaccaagat ccccgggaat teg taa teat ggtcatagct ga 3477 

<210> 2 

<211> 540 

<212> PRT 

<213> Streptovert ic i 1 1 ium cinnamoneum 



(12) 



12002-51780 



21 



22 



<400> 2 

Leu Leu Arg His Arg Leu Arg Arg Leu His Arg Leu Thr Arg Ser Ala 

-30 -25 -20 

Ala Val Ser Ala Val Val Leu Ala Ala Leu Pro Ala Ala Pro Ala Phe 

-15 -10 -5 

Ala Ser Ser Pro Ser Pro Ala Pro His Leu Asp Ala Val Glu Lys Ala 

-11 5 10 

Leu Arg Glu Val Ser Pro Gly Leu Glu Gly Asp Val Trp Gin Arg Thr 

15 20 25 

Asp Gly Asn Lys Leu Asp Ala Ser Ala Ala Asp Pro Ser Asp Trp Leu 
30 35 40 45 

Leu Gin Thr Pro Gly Cys Trp Gly Asp Ala Ala Cys Lys Glu Arg Pro 

50 55 60 

Gly Thr Glu Arg Leu Leu Ala Lys Val Thr Glu Asn He Ser Lys Ala 

65 70 75 

Arg Arg Thr Val Asp He Ser Thr Leu Ala Pro Phe Pro Asn Gly Ala 

80 85 90 

Phe Gin Asp Ala lie Ala Ala Gly Leu Lys Ala Ser Val Ala Ser Gly 

95 100 105 

Asn Lys Pro Lys Val Arg Val Leu Val Gly Ala Ala Pro Val Tyr His 
110 115 120 125 

Met Asn Val Leu Pro Ser Lys Tyr Arg Asp Asp Leu Lys Ala Arg Leu 

130 135 140 

Gly Lys Ala Ala Asp Asp He Thr Leu Asn Val Ala Ser Met Thr Thr 

145 150 155 

Ser Lys Thr Ser Phe Ser Trp Asn His Ser Lys Leu Leu Val Val Asp 

160 165 170 

Gly Glu Ser Ala Val Thr Gly Gly He Asn Ser Trp Lys Asp Asp Tyr 

175 180 185 

Va 1 Asp Thr G In H is, Pro Va 1 Thr Asp Va 1 Asp Leu A la Leu Thr G ly 
190 195 200 205 

Pro Ala Ala Ser Ser Ala Gly Arg Tyr Leu Asp Thr Leu Trp Thr Trp 

210 215 220 

Thr Cys Gin Asn Lys Ser Asn He Ala Ser Val Trp Phe Ala Ala Ser 

225 230 235 

Gly Gly Asp Cys Met Ala Thr Met Glu Lys Asp Ala Asn Pro Arg Pro 

240 245 250 

Ala Gly Pro Thr Gly Asn Val Pro Val He Ala Val Gly Gly Leu Gly 

255 260 265 

Val Gly He Lys Asp Ser Asp Pro Ala Ser Thr Phe Arg Pro Gin Leu 
270 275 280 285 

Pro Ser Ala Pro Asp Thr Lys Cys Val Val Gly Leu Pro Asp Lys Thr 

290 295 300 

Asn Ala Asp Arg Asp Tyr Asp Thr Val Asn Pro Glu Glu Ser Ala Leu 

305 310 315 

Arg Ala Leu Val Ala Ser Ala Asp Arg Gin He Val He Ser Gin Gin 

320 325 330 

Asp Leu Asn Ala Thr Cys Pro Pro He Ala Arg Tyr Asp Val Arg Leu 
335 340 345 
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Tyr Asp He Leu Ala Ala Lys Met Ala Ala Gly Val Lys Val Arg He 
350 355 360 365 

Val Val Ser Asp Pro Ala Asn Arg Gly Ala Val Gly Ser Gly Gly Tyr 

370 375 380 

Ser Gin He Lys Ser Leu Ala Glu He Ser Asp Thr Leu Arg Asn Arg 

385 390 395 

Leu Ala Leu Leu Lys Gly Gly Asp Gin Gin Lys Ala Lys Ala Ala Met 

400 405 410 

Cys Ser Thr Leu Gin Leu Gly Thr Phe Arg Ser Ser Ala Ser Ala Thr 

415 420 425 

Trp Ala Asp Gly His Pro Tyr Ala Leu His His Lys Leu Val Ala Val 
430 435 440 445 

Asp Ser Ser Ala Phe Tyr He Gly Ser Lys Asn Leu Tyr Pro Ser Trp 

450 455 460 

Leu Gin Asp Phe Gly Tyr He Val Glu Ser Pro Glu Ala Ala Lys Gin 

465 470 475 

Leu G lu A la Lys Leu Leu Asp Pro G lu Trp Lys Phe Ser G In G lu Thr 

480 485 490 

Ala Thr Val Asp His Ala Arg Gly Val Cys Ser Leu 
495 500 505 
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Mature pld 
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F£ — 2*(#%) 4B024 AA20 BA11 CA01 CA04 DA08 
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4B064 AG01 CA04 CA19 CC09 CC12 
CC24 CD09 CE11 CE12 

4B065 AA50X AA52Y AB01 AC 14 

BA02 BA10 BC05 BC08 BD36 
CA27 CA60 
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